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The Naval Postgraduate School (NPS) was estab-
lished to serve the advanced educational needs of the 
Navy. The broad responsibility of NPS is reflected in 
its stated mission:
Increase the combat effectiveness of U.S. and allied armed 
forces and enhance the security of the United States of America 
through advanced education and research programs focused on 
the technical, analytical, and managerial tools needed to con-
front defense-related challenges of the future.
To fulfill its mission, the Naval Postgraduate 
School strives to advance innovation in the Navy and 
prepare officers for introducing and employing future 
technologies. The research program at NPS supports 
the mission of graduate education. Research at NPS
• advances knowledge in a wide range of  
  disciplines relevant to DON/DOD; 
• maintains upper-division course content and 
  programs at the cutting edge; 
• provides the opportunity for students to 
  demonstrate independent graduate-level 
  scholarship in their areas of study;
INTRODUCTION
The Naval Postgraduate School is pleased to present the thesis, capstone-project report, 
and dissertation abstracts (hereafter thesis or terminal project) for unclassified research 
completed in December 2012 by the graduating class.
• Civil–Military Relations 
• Combating Terrorism Strategy and Policy
• Defense Decision Making and Planning 
• Homeland Security and Defense 
• Security Studies
• Stabilization and Reconstruction
• National Security and Intelligence, Regional 
  Studies:
- Middle East, South Asia, Sub-Saharan Africa
- Far East, Southeast Asia, the Pacific
- Europe and Eurasia
- Western Hemisphere
School of International Graduate Studies (SIGS)
The unique programs and faculty expertise within SIGS seek to identify and address current and emerging security challenges and 
strengthen multilateral and bilateral defense cooperation between the United States and other nations. Areas of expertise range from 
nuclear nonproliferation to counterterrorism; from the history of war to emerging biological and cyber threats; and from the security 
aspects of political economy to international law. 
ACADEMIC PROGRAMS
MISSION
• challenges students with creative problem 
  solving experiences on DOD-relevant issues; 
• solves warfare problems; and
• attracts and retains quality faculty with 
  state-of-the-art expertise.
To meet its educational requirements, the Navy 
has developed a unique academic institution at NPS 
and via distance learning (DL) through specially tai-
lored academic programs and a distinctive educa-
tional experience tying academic disciplines to naval 
and joint warfighting applications. NPS has aligned 
its education and research programs to achieve three 
major goals: 
1. nationally recognized academic programs that 
support the operations of the Navy and Ma-
rine Corps, our sister services, and our allies; 
2. research programs that focus on the integra-
tion of education and research in support of 
current and emerging national security tech-
nologies and operations; and
3. executive and continuing education programs 
that support sustained intellectual innovation 
and growth throughout an officer’s career.
xiv
Graduate School of Operational and Information Sciences (GSOIS)
• Applied Cyber Operations 
• Computer Science (residential and DL)
• Computing Technology (DL)
• Cyber Systems and Operations
• Cost Estimating and Analysis (DL)
• Electronic Warfare Systems (International)
• Human Systems Integration
• Identity Management and Cyber Security 
  (residential and DL)
• Information Sciences
• Information Systems and Operations
• Information Systems and Technology
• Information Warfare
• Joint C4I Systems
• Joint Information Operations
• Joint Operational Logistics
• Modeling, Virtual Environments, and Simu
  lation 
• Operations Analysis
• Remote Sensing
• Software Engineering (residential and DL)
• Special Operations
• Systems Analysis (DL)
GSOIS delivers graduate-level education and conducts cutting-edge research in four non-traditional knowledge domains responsive 
to U.S. military needs: information science and technolog y, military computer science, military operations analysis and research, 
and special operations and related defense analysis.
• Acquisition and Contract Management
• Advanced Acquisition Program
• Contract Management (DL)
• Defense Business Management
• Defense Systems Analysis
• Defense Systems Management
• Executive MBA (DL)
• Financial Management
• Information Systems Management
• Material Logistics Support
• Manpower Systems Analysis
• Program Management (DL)
• Supply-Chain Management
• Systems Acquisition Management
• Transportation Management
Graduate School of Business and Public Policy (GSBPP)
GSBPP reflects the management side of national defense in support of operational requirements, with programs open to the U.S. 
uniformed services, DOD employees and contractors, federal employees, and international military and government employees. An 
integrated civilian and military faculty focuses on defense organizations, system applications, and instruction supported by extensive 
defense-oriented research. 
Graduate School of Engineering and Applied Sciences (GSEAS)
GSEAS provides advanced education in engineering and applied sciences while developing technological advances with strict ap-
plication to DOD needs, thus setting it apart from civilian graduate schools of engineering. It is focused on preparing the next 
generation of U.S. and international leaders, military and civilian alike, for the uncertainties and challenges of a rapidly changing 
technological world.
• Applied Mathematics
• Combat Systems Sciences and Technology
• Electronic Systems Engineering (residential 
  and DL)
• Mechanical Engineering for Nuclear-trained 
  Officers (DL)






  Engineering (DL)
• Space Systems Engineering
• Space Systems Operations  
  (residential and DL)
• Systems Engineering (residential and DL)
• Systems Engineering Management (DL)
• Undersea Warfare 
• Underwater Acoustic Systems (DL)
Office of the Provost
• Systems Engineering Analysis
The Office of the Provost provides oversight to a specialized degree program that leads to a master of science in systems engineering 
analysis. Students benefit from cross-disciplinary course offerings and research opportunities found in GSEAS systems engineering 
and GSOIS systems and operational analysis curricula.
xv
The student body consists of U.S. officers from all 
branches of the uniformed services, civilian employ-
ees of the federal government, and international mili-
tary officers and government civilians. The student 
population distribution for December 2012 is shown 
in Figure 1.
Figure 1: Total enrollment by student type for fall 2012 (3,142 
total). Source: NPS Academic Affairs Quarterly Enrollment 
Report, Fall 2012.
Independent scholarly work in the form of a dissertation (PhD), thesis (Master’s/Engineer), or capstone proj-
ect is required for most academic programs. Student research projects address issues ranging from the current 
needs of the fleet and joint forces to the science and technology required to sustain long-term superiority of 
the Navy and DOD. Guided by faculty advisors, NPS students represent a vital resource within the DOD for 
addressing war-fighting problems and maintaining cutting-edge expertise, particularly in a time when tech-
nology and information operations are changing rapidly. Naval Postgraduate School alumni think innovatively 
and possess the knowledge and skills to apply nascent technologies in the commercial and military sectors. 
Their firsthand grasp of operations, when combined with challenging projects that require them to apply their 
focused graduate coursework, is one of the most effective elements in solving fleet, joint-force, and regional 
problems. NPS graduate education encourages a lifelong capacity for applying basic principles and creative 
solutions to complex problems. NPS is also unique in its ability to conduct classified research. Classified theses 
are available on the NPS SIPRNet.
*Army Reserve, Army Reserve National Guard, Coast Guard, and 








Curricula meet defense requirements within the traditional degree framework through residential or distance-
learning status. All curricula lead to a master of science or art; additional study may yield an engineer or doc-
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DECEMBER 2012 DEGREES CONFERRED
The December 2012 graduating class produced 151 unrestricted theses, dissertations, and capstone and final-
project reports as part of the graduation requirement. Figure 2 indicates the distribution of degrees awarded 
by academic program..




ACADEMIC AWARDS ANNOUNCED DECEMBER 2012
The following listing provides recognition to those students selected by NPS faculty or military associations 
for superior academic achievement. Quite a few departments honor graduating students for the quality and 
contributions made by their theses, dissertations, or capstone reports.
Campus-wide Awards
• Monterey Council Navy League Award for Highest Academic Achievement: LT Adrian Laney, USN
• Association of the United States Army, General Joseph W. Stilwell Chapter, Award for Outstanding 
  Army Student: MAJ Matthew R. Myer, USA
• Air Force Association Award for Outstanding U.S. Air Force Student: Capt Nolan S. Semrau, USAF
• Naval Postgraduate School Outstanding Academic Achievement Award for Department of Defense 
  Student: Mr. Richard Caccese, Department of the Navy
• Naval Postgraduate School Outstanding Academic Achievement Award for International Students: 
  Mr. Yong Hui “Ronny” Tan, Republic of Singapore, Ministry of Defence
• Naval Postgraduate School Superior Service Award: Maj David J. Coté, USMC
• Marine Corps Association Superior Service Award for Outstanding U.S. Marine Student: Maj 
  David J. Coté, USMC
• The Outstanding United States Air Force Graduate Award, Department of National Security 
  Affairs: Capt Joseph A. Bincarousky, USAF and Maj Jennifer L. Whetstone, USAF
• Monterey Kiwanis Club Outstanding International Student Award: WG CDR Srinivas 
  Ganapathiraju, Indian Air Force
Graduate School of Business and Public Policy (GSBPP)
• The Louis D. Liskin Award for Excellence in Business and Public Policy: Mr. Yong Hui “Ronny” 
  Tan, Republic of Singapore, Ministry of Defence, and Ms. Yun Fang “June” Liew, Republic of 
  Singapore, Ministry of Defence
• The Graduate School of Business and Public Policy Faculty Outstanding International Student 
  Award: Mr. Yong Hui “Ronny” Tan, Republic of Singapore, Ministry of Defence
• RADM Donald R. Eaton Logistics Award for Outstanding Achievement: LCDR Andres V. Pico, 
  USN
• Rear Admiral Thomas R. McClellan Award for Academic Excellence in the Graduate School of 
  Business and Public Policy: Capt David W. Forbell, USMC
• Naval Supply Systems Command Award for Academic Excellence in Management: LCDR Kevin 
  McNulty, USN
• Department of the Navy Award for Academic Excellence in Financial Management: LT Clarence 
  D. Washington, USN
• Conrad Scholar Award for Distinguished Academic Achievement in Financial Management: LCDR 
  Kevin McNulty, USN; LT Chad Kalocinski, USN, and CAPT Adam Chu, USMC
• The Army Acquisition Corps Award for Scholastic Achievement: CPT Jonathan Judy, USA
• CDR Philip A. Murphy-Sweet Memorial Award for Excellence in Acquisition: LCDR John P. 
  Hagan, USN
• The Assistant Secretary of the Air Force (Acquisition) Award for Academic Excellence: Capt 
  Jennifer Mapp, USAF
Graduate School of Engineering and Applied Sciences (GSEAS)
• Astronaut Michael J. Smith, CAPT, USN, and Astronaut William C, McCool, CDR, USN 
  Astronautics Award: LT Luke Parobek, USN
• Space and Naval Warfare Systems Command Award in Electronic Systems Engineering: Maj Jason 
  R. Jones, USMC
• Naval Sea Systems Command Award in Naval/Mechanical Engineering: LT William Joel Marple, 
  USN
• The Space Systems Engineering Award for Academic Excellence - LCDR Matthew DeMartino, USN 
xix
Graduate School of Operational and Information Sciences (GSOIS)
• John McReynolds Wozencraft Electrical and Computer Engineering Academic Honor Award: 
  LT Konstantinos Fotis, Hellenic Navy
• Rear Admiral Grace Murray Hopper Computer Science Award: Mr. Garrett B. McGrath, Federal 
  Cyber Corps 
• Rear Admiral Grace Murray Hopper Information Technology Management Award: LCDR 
  R. Alexander Madden, USN
• The Naval Sea Systems Command Award for Excellence in Combat Systems: Capt Filipe A. Peerally, 
  USMC
• The Pat Tillman Leadership Award: Maj Keith L. Carter, USA and MSG Garric M. Banfield, USA
• Wayne E. Meyer Award for Outstanding Student in Systems Engineering (Integrated Projects): 
  Brigitte T. Kwinn
School of International Graduate Studies (SIGS)
• The Louis D. Liskin Award for Excellence in Regional Security Studies: LT Mate W. Aerandir, USN
• The International Student Award for Excellence in Regional or Security Studies: Lt Col Valdas 
  Dambrauskas, Lithuanian Air Force
• The Hans Jones Award for Excellence in Thesis Research in Special Operations and Irregular 
  Warfare or Security, Stabilization, Transition and Reconstruction: MAJ Ethan Miles, USA
• The Curtis H. “Butch” Straub Achievement Award: Assistant Chief John Bennett, Tampa Police 
  Department, Florida
• The Philip Zimbardo Award: Mr. Alan Moore, U.S. Immigration and Customs Enforcement; 
  Detroit, Michigan
Institutes and Centers Awards
• Naval Intelligence Foundation, Admiral Bobby Ray Inman Award for Outstanding Performance in 
  the Field of Intelligence: LCDR Scott Roper, USN
• The Surface Navy Association’s Award for Excellence in Surface Warfare Research: LT Linda 






THE COLD GAS-DYNAMIC SPRAY AND CHARACTERIZATION OF 
MICROCRYSTALLINE AND NANOCRYSTALLINE COPPER ALLOYS
William J. Marple–Lieutenant, United States Navy
B.S., U.S. Naval Academy, 2008
Master of Science in Mechanical Engineering, 2012
Mechanical Engineer Degree, 2012
Advisor: Luke Brewer, Department of Mechanical and Aerospace Engineering
Second Reader: Sebastian Osswald, Department of Physics
This thesis presents research on the cold gas-dynamic spray process—a relatively new technology that may be 
utilized to create metal coatings in the solid state. While the thermodynamics and fluid mechanics of the cold 
gas-dynamic spray process are well understood, the effects of feedstock powder microstructure and composi-
tion on the deposition process remain largely unknown. In particular, this thesis aims to shed light on these 
effects as they pertain to common face-centered cubic metals and their alloys—notably copper and brass. In 
each of the materials, deposition efficiency, coating thickness per pass, hardness, porosity, and compositional 
variance were all characterized as functions of spraying pressure, spraying temperature, and feedstock particle 
composition. This thesis presents evidence that while brass can be deposited using cold gas-dynamic spray, 
the resulting material does not possess a dense, uniform microstructure. In fact, deposits made with Cu-90/10 
wt.% Zn brass have more than 400% more porosity than standard copper coatings. They also possess exten-
sive microstructural cracking and wide compositional variance from grain to grain.






7BREAKING THE ICE: POTENTIAL U.S.-RUSSIAN 
MARITIME CONFLICT IN THE ARCTIC
Mate Wesley Aerandir–Lieutenant, United States Navy
B.A., University of Washington, 2005
Master of Arts in Security Studies (Europe and Eurasia), 2012
Advisor: David S. Yost, Department of National Security Affairs
Second Reader: L. Tim Unrein, Commander, United States Navy
While war in the Arctic appears unlikely at present, this thesis analyzes why an escalation of territorial and 
resource disputes in the Arctic, up to and including the use of force, cannot and should not be ruled out. This 
thesis examines the political, economic, and military interests of the main Arctic powers—Canada, Denmark, 
Norway, Russia, and the United States—to set the scene for an assessment of the factors that could make for 
cooperation or conflict. In restraining behavior in an anarchic system, advocates of a “Pax Arctica,” involving 
regional cooperation, underrate the more pragmatic and competitive factors underlying international relations 
and the actual limits of international institutions and economic interdependence. The potential for U.S.-
Russian maritime conflict in the region is genuine. Based on the methodology established for this analysis, it 
can be reasonably assessed that conflict in the Arctic is likely. However, no time horizon can be determined-
because much depends on decisions made (or not made) by these same Arctic powers in the coming decades.
KEYWORDS: Arctic, conflict, economic interdependence, international institutionalism, threat, economic 
warfare, Navy, Coast Guard, United States, Russia, Canada, Denmark, Norway, China, Japan, United Nations 
Convention on the Law of the Sea, UNCLOS, Commission on the Limits of the Continental Shelf, CLCS, 
NATO, NATO-Russia Council, NRC, Arctic Council, hydrocarbon, oil, gas, arms race
ASSESSING THE NET EFFECTS OF SANCTIONS ON THE 
PROLIFERATION OF WEAPONS OF MASS DESTRUCTION 
Kristopher S. Alexander–Major, United States Army
B.A., Texas Tech University, 1995
Master of Arts in Security Studies (Defense Decision-Making and Planning), 2012
Advisor: Clay Moltz, Department of National Security Affairs
Second Reader: Rodrigo Nieto-Gomez, Department of National Security Affairs
This thesis examines the usefulness of economic sanctions in the prevention of the proliferation of Weapons 
of Mass Destruction (WMD). Focusing on nuclear proliferation and utilizing the existing sanctions literature, 
this thesis examines three cases where sanctions played a role in U.S. policy—South Africa, Libya and Iraq. 
The thesis’ findings demonstrate that sanctions are a useful nonproliferation tool. Further, this thesis delivers 
several insights into what factors ensure policy success when using economic coercion to convince countries 
to give up their WMD. Security assurances, for example, can be useful in using sanctions as a nonproliferation 
tool. By contrast, threats of regime change can create disincentives for leadership to alter WMD-acquisition 
strategies. This is especially true when the U.S. Congress adds other conditions to WMD-specific sanctions. 
Inconsistencies in U.S. nonproliferation policy can also motivate states to acquire WMD if countries believe 
Washington has turned a blind eye to an enemy’s WMD programs. This thesis takes these insights forward to 




examine the evolving sanctions regime against Iran’s nuclear program. It concludes that these sanctions are 
likely to fail without cautious adjustment to U.S. policy.
KEYWORDS: weapons of mass destruction, sanctions, nonproliferation, nuclear proliferation, South Africa, 
Libya, Iraq, Iran
MARITIME ISSUES BETWEEN PAKISTAN AND INDIA: SEEKING 
COOPERATION AND REGIONAL STABILITY
Muhammad Ali–Lieutenant Commander, Pakistan Navy 
B.Sc., Karachi University, 2001 
Master of Arts in Security Studies (Combating-Terrorism: Policy & Strategy), 2012
Co-Advisor: S. Paul Kpur, Department of National Security Affairs
Co-Advisor: Carolyn Halladay, Department of National Security Affairs
Since independence, relations between Pakistan and India have been fraught with contentious issues. Most of 
these conflicts were related to the demarcation of borders and the non-resolution of the Kashmir dispute. The 
primary focus of efforts and ideas to resolve these conflicts has been land-based—for example, the future of 
Kashmir, the delimitation of the Line of Control (LOC), and the Siachen Glacier issue. Less focus has been 
given to the maritime issues between both countries, including Sir Creek and its effect on the delimitation of 
the interstate maritime boundary, the arrest and repatriation of fishermen by both sides, and non-cooperation 
between maritime forces at sea. The resolution of maritime issues between Pakistan and India is essential 
because it is a potential area of significant cooperation between the two rivals. As this thesis demonstrates 
through its analysis of these issues and comparable international disputes, small, preliminary steps by both 
sides toward the resolution of these maritime issues will build and strengthen cooperation, which could pave 
the way for the resolution of more complex and substantive disputes in the future. In other words, peace in 
Kashmir may be wrought at sea.
KEYWORDS: resolution of maritime issues, Pakistan, India, sir creek issue, fishermen issue, operational 
encounters, confidence-building measures, Kashmir, Siachen Glacier, LOC 
DRUG TREATMENT CENTERS IN AFGHANISTAN:  
CREATING A PARTICIPATORY APPROACH TO TACKLING THE DRUG TRADE
Angela Archambault–Civilian, Department of Navy
B.A., Western Washington University, 2005
Master of Arts in Security Studies (Stabilization and Reconstruction), 2012
Advisor: Naazneen Barma, Department of National Security Affairs
Second Reader: James Russell, Department of National Security Affairs
This thesis assesses the quality of drug treatment in the three Afghan provinces of Kabul, Kandahar, and 
Badakhshan by evaluating the extent to which UNODC and WHO standards of care are met. The assess-
ment is structured to show how recovery capital, institutional development, and community action sway an 
addict’s ability to quit drugs successfully. In contextualizing the case studies, a social-economic and political 
framework is also developed, finding a linkage between addiction, poverty, and drug trafficking. The most 
successful drug treatment programs follow the nine UNODC/WHO components, enrich community net-
works, invest in developing human capital, and adapt treatment protocols quickly to Afghanistan’s unique 
circumstances. Provinces with vibrant markets are more effective at providing quality drug treatment because 
they are more socially invested in their community. In conclusion, this thesis recommends that we consider the 
social implications—such as poverty, economics, mental health, and education—when tackling corruption 
and countering narcotics. Social programs cannot exist in a weak governance system that propels violence. 
Counseling addicts and improving poverty rates will improve trust between partnerships, instill a sense of 
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empowerment among the poor, create an outlet for social change, and incentivize the community to move 
away from the illicit drug market.
KEYWORDS: drug, addiction, Afghanistan, treatment, socio-economic
CIVIL-MILITARY CHALLENGES FOR A CONSOLIDATING 
DEMOCRACY: THE MALDIVES
Ibrahim Ashraf–Captain, Maldives National Defence Force
B.COM, General Sir John Kotelawala Defence University, 2003
MHRM, Monash University, 2008
Master of Arts in Security Studies (Combating Terrorism: Policy & Strategy), 2012
Co-Advisor: Thomas Bruneau, Department of National Security Affairs
Co-Advisor: Anshu Chatterjee, Department of National Security Affairs
This thesis explores civil-military relations (CMR) challenges to the democratic consolidation of the Republic 
of Maldives. It analyzes the Maldives’ political and military history and existing CMR legislation and institu-
tions to determine the strengths, weaknesses, and challenges of consolidating a democratic CMR régime in 
the Maldives. 
With a long history of authoritarian government, the executive in the Maldives traditionally held a mo-
nopoly over security and defense. When democratization began in 2008, the military was required to reform 
itself to serve not only the executive, but also the legislature, judiciary, and the civil society at large. Efforts at 
democratic reform of CMR institutions are currently stalled by inadequate legislation, inappropriate configu-
ration of institutions, weak enforcement of judicial decisions, and the lack of defense and security knowledge 
among civilians in the executive and legislature. This study concludes that it is crucial for the Maldives to 
overcome its legislative and institutional challenges to enact a democratic CMR régime in order to meet the 
security challegenes for a smooth and speedy transition to democracy.
KEYWORDS: The Maldives, Maldives civil-military relations, civil-military challenges, democratic consoli-
dation, security challenges to Maldives, Maldives military, South Asian democracy.
DEVELOPMENT PROGRAMS AND THE MAOIST INSURGENCY IN ANDHRA 
PRADESH AND CHHATTISGARH: A COMPARATIVE ANALYSIS
Diana Beckett-Hile, Civilian, United States Navy
B.A., Brown University, 2005
Master of Arts in Security Studies (Stabilization and Reconstruction), 2012
Advisor: Maiah Jaskoski, Department of National Security Affairs
Co-Advisor: Anshu Chatterjee, Department of National Security Affairs
This thesis compares development programs in two states, Andhra Pradesh and Chhattisgarh, that have been 
affected by the Maoist insurgency in India, also known as Naxalism. It provides a history of Naxalism as well 
as an examination of the various attempts to combat them in both states. While the “law and order” approach 
has long been preferred to counter the Naxal threat, recently there has been a shift in favor of the “hearts 
and minds” approach, embodied by the development programs under the Integrated Action Plan (IAP). This 
thesis assesses these programs in both states and determines how effective they have been in obtaining their 
objective of reducing Naxalite violence. This thesis finds that, while the IAP schemes are still new and thus 
difficult to evaluate, there are many projects under way in both states, despite continued Naxal activity and 
lack of governance in those states. The presence of good governance can indicate how quickly the IAP pro-
grams will be successful, but it does not necessarily mean the programs will fail where governance is lacking. 
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Recently, violence associated with Naxalism has declined in both states, seemingly corresponding with the 
increase in governance that these programs bring to adivasi communities.
KEYWORDS: Naxalite, Maoist, India, development, counterinsurgency, Andhra Pradesh, Chhattisgarh.
THE DOORWAY FOR DEVILS
Kellan D. Bethke–Second Lieutenant, United States Air Force
B.S., United States Air Force Academy, 2011
Master of Arts in Security Studies (Europe and Eurasia), 2012
Advisor: Mikhail Tsypkin, Department of National Security Affairs
Co-Advisor: Donald Abenheim, Department of National Security Affairs
In the years since the terrorist attacks of September 11, 2001, a substantial body of scholarship on the sub-
ject of terrorism has emerged without a unitary theory and course. What is today described as “terrorism” is 
scarcely a phenomenon unique to the 21st century. The roots of modern terrorism reside in the political his-
tory of the 19th and 20th centuries. This thesis asserts that modern terrorism begun in late imperial Russia and 
was perpetrated by early revolutionary groups, including the nihilists, populists, and Socialist Revolutionaries. 
This thesis explores the motivations that led young men and women in 19th and early 20th century Russia 
to resort to organized political violence against the regime of the era. The analysis breaks the estimated 50-
year period into three phases based upon the group identified as the primary agent of terror, and it focuses on 
three categories of influence that shaped the movements: environmental conditions, ideological agitation, and 
individual motivations. The research revealed that in all three phases of terrorism, the three modes of influ-
ence helped to illuminate why the groups resorted to violence. Moreover, the thesis suggests that the same 
paradigm can be a useful approach to analyzing other terrorist groups throughout history.
KEYWORDS: Russia, Terrorism, Nihilism, Populism, Socialist Revolutionary Party
INTELLIGENCE EFFECTIVENESS IN THE EUROPEAN UNION  
IN THE NEW SECURITY ENVIRONMENT
Constantin-Marian Birsan–Major, Romanian Army
B.S., Romanian Land Forces Academy, 2000
Master of Arts in Security Studies (Combating Terrorism: Policy & Strategy), 2012
Advisor: Thomas C. Bruneau, National Security Affairs Department
Co-advisor: Florina Cristiana Matei, Center for Civil-Military Relations
This thesis assesses the effectiveness of the European Union’s (E.U.) intelligence agencies—Europol and In-
telligence Analysis Center (INTCEN). It looks at the existing legal framework in the field of intelligence, the 
level of cooperation between the E.U. agencies, and the way the European Parliament exercises its control.
As a response to the increased level and diversity of threats against its security, the EU undertook major 
steps forward in fostering intelligence cooperation among its member states. Consequently, Europol’s man-
date was expanded to cover all serious crimes. The organization was transformed into a full-fledged E.U. 
agency. Similarly, INTCEN was restructured to allow the agency to focus on both external and internal ter-
rorist threats to the Union. Despite these steps, the effectiveness of the agencies is low, due to flaws in the legal 
framework, weak mandates, and complicated European affairs. Furthermore, the inherent challenges of mul-
tinational intelligence cooperation, weak democratic control of the European Parliament, and national leg-
islative bodies reduce Europol and INTCEN’s abilities to effectively fulfill their tasks. Therefore, this thesis 
recommends that the E.U. provide real incentives for member states to cooperate in these bodies, increase the 
democratic control of intelligence agencies, and improve legal framework. These steps will enhance Europol 
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and INTCEN’s mandates, make them more transparent, and increase their effectiveness.
KEYWORDS: intelligence, effectiveness, European Union, E.U. agencies, intelligence cooperation
THE INVITED LEVIATHAN IN IRAQ AND AFGHANISTAN:  
STRONG-MEN, THE AFGHAN LOCAL POLICE, AND THE SONS OF IRAQ
Michael R. Bush–Major, United States Army
B.A., Wartburg College, 1996
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa), 2012
Advisor: James Russell, Department of National Security Affairs
Second Reader: Thomas Johnson, Department of National Security Affairs
Despite robust scholarship on the general themes of state-building, little scholarship exists on the strategies 
of exogenous powers on the construction of developing states. Further complicating these strategies is the 
influence of strong men, local elites, who seek to mitigate the influence of both the developing state and the 
exogenous state on local modes of power and influence—often through the development of armed militias. 
Appropriating the construct of Barnett and Zurcher’s “peacebuilder’s construct” and utilizing the Sons of Iraq 
and the Afghan Local Police as case-studies, this thesis seeks to explore the current relationship between local 
strong men, developing state governments, and the exogenous state (or the “invited leviathan”) in two states 
where U.S. policy has dictated the deployment of hundreds of thousands of U.S. troops. Powerful arguments 
can be made regarding U.S. policy in support of, and against, these militias. This thesis will show that U.S. 
empowerment of these militias can not only improve local security conditions, but it can empower disenfran-
chised groups at the state level. Understanding the dynamics at play in these circumstances can help inform 
the nature of future interaction with strong men, militias, and developing governments.
KEYWORDS: state building, peace-building, Afghanistan, Iraq, Sons of Iraq, Sahwa, Afghan local police, 
strong men, peace-builder’s contract
THE ENHANCED DRIVER’S LICENSE: COLLATERAL 
GAINS OR COLLATERAL DAMAGE?
James M. Clark–Major, United States Air Force
A.S., Community College of Air Force, 1997
B.S., Troy State University, 2000
M.S., University of Oklahoma, 2004
Ph.D., Capella University, 2007
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Advisor: Carolyn Halladay, Department of National Security Affairs
Second Reader: Erik Dahl, Department of National Security Affairs
On a day-to-day basis, “security” for most Americans means proving their identity by producing a valid 
government-issued identification document (ID)—most commonly a driver’s license. For this reason, terror-
ists on September 11, 2001, placed high value on driver’s licenses as a means to mask preparatory activities 
leading up to their attack. As a result, congress enacted several measures that culminated into the Western 
Hemisphere Travel Initiative (WHTI), adopted June 1, 2009. The WHTI requires all citizens to show proof 
of identity while crossing U.S. land, sea, and recently, some air borders between Canada, Mexico, the Carib-
bean, and Bermuda. To facilitate the initiative, the Department of Homeland Security (DHS) expanded on 
ongoing ID initiatives—NEXUS, FAST, and SENTRI—and adopted a number of different ID solutions, 
including the passport card (PASS Card), Enhanced Driver’s License (EDL), Global Entry, and the Enhanced 
Tribal Card . DHS also considered other solutions, beyond the costly passport, to facilitate commerce, trade, 
and tourism with Border States. However, all WHTI IDs employ vicinity-read radio frequency identification 
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(RFID) technology, which has raised privacy concerns. This thesis seeks to join the ongoing civil liberties vs. 
national security debate through a case study of the EDL on both technological and legal grounds.
KEYWORDS: Department of Homeland Security, Western Hemisphere Travel Initiative, Customs Border 
Control, enhanced driver’s license, passport card, NEXUS, FAST, SENTRI, global entry
A TREND ANALYSIS: RISING THRESHOLD FOR CHINA TO USE FORCE 
IN TERRITORIAL DISPUTES IN SOUTH AND EAST CHINA SEAS 
Sahin Ciplak–First Lieutenant, Turkish Army
B.S., Turkish Military Academy, 2004
Master of Arts in Security Studies (Far East, Southeast Asia, and the Pacific), 2012
Advisor: Alice L. Miller, Department of National Security Affairs
Second Reader: Robert E. Looney, Department of National Security Affairs
This thesis analyzes the political, economic, and military determinants of China’s “use of force” policy in the 
South and East China Seas during the post-Cold War era. The beginning of the study formulates three pos-
sible explanations for China’s international behavior throughout the Cold War. The first one posits that since 
the Cold War, China has not changed its realist international attitude; its conciliatory behaviors are exceptional 
for other reasons. The second postulates that since the 1990s, China has displayed behavior different from its 
earlier approaches to regional disputes. The third suggests that since China has not behaved consistently, it is 
not possible to determine any single pattern. Since the end of the Cold War, deepening political and economic 
integration, and an increasing investment in alternative energy resources, discouraged Chinese decision-mak-
ers from resorting to the military forces first put into place to settle disputes; this forced Beijing to adopt more 
cooperative strategies. However, regarding the regional militarization, it is difficult to determine the effects of 
military balance on Chinese international crisis behaviors. After evaluating both the determinants and China’s 
dispute behavior during the last two decades, this thesis concludes that not only has China’s use of force in 
the South and East China Seas elevated, but also Beijing has not behaved so belligerently since the the Cold 
War years. 
KEYWORDS: use of force, conciliatory, territorial dispute, confrontational, diplomatic, political institutions, 
economic interdependence, energy relations, military balance, security context, and threshold.
AVIATION SECURITY: BIOMETRIC TECHNOLOGY AND RISK BASED 
SECURITY AVIATION PASSENGER SCREENING PROGRAM
Curt S. Cooper, Department of Homeland Security, Transportation Security Administration
B.S., Niagara University, 1988
M.P.A. Troy University, 1998
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Lauren Fernandez, Center for Homeland Defense and Security
Advisor: Kathleen Kiernan, Center for Homeland Defense and Security
Since 9/11, the Transportation Security Administration (TSA) has struggled to maintain a balance between 
providing a world-class aviation passenger-screening program (APSP) and providing efficiency, convenience 
and security for the traveling public and airline industry. For years, the TSA has applied resources and proce-
dures uniformly to all passengers during aviation passenger screening. It has been a “one size fits all” screen-
ing, where all passengers are treated as equal risk. This has exponentially increased the resources, procedures 
and equipment required to do aviation passenger screening. 
Recently, the TSA sought out to find a better way to conduct aviation passenger screening, and it decided 
to transition to Risk Based Security (RBS). The RBS initiatives have greatly improved the aviation passenger 
screening experience while increasing the efficiency of checkpoint screening by shortening wait times. Fur-
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thermore, it has allowed resources to be applied to higher risk individuals and lessen the burden of passenger 
screening on low-risk individuals. This has freed up resources and reduced procedures while simultaneously 
increasing the efficiency of the checkpoint. The research provides options on how to better enable current 
RBS initiatives by incorporating biometric technology into the aviation passenger-screening program. This 
research reviewed other government programs that have incorporated biometrics into their procedures to 
improve efficiency and reliability. Through the application, or modification, of the biometrically enhanced 
security programs used by other agencies, the TSA could standardize and incorporate biometrics into the RBS 
APSP allowing for authentication of both identity verification and identification. This research explored how 
to incorporate biometrics into the current RBS APSP.
KEYWORDS: biometrics, Aviation Security, risk-based security, Aviation Passenger Screening Program, bio-
metrically enhanced security Programs, Transportation Security Administration
EVOLVING THE LOCAL FIRE SERVICE INTELLIGENCE ENTERPRISE IN NEW 
YORK STATE: IMPLEMENTING A THREAT LIAISON OFFICER PROGRAM
Robert M. Covert II–Lieutenant, Ithaca Fire Department, Ithaca, New York
B.S., Cornell University, 1989
B.S., State University of New York, Empire State College, 1995
MPA, State University of New York, College at Brockport, 1999
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Co-Advisor: Paul Smith, Department of National Security Affairs
Co-Advisor: Nadav Morag, Center for Homeland Defense and Security
Eleven years after the attacks of 9/11, the local fire departments in New York State (excluding New York City) 
have made limited progress toward increasing their involvement in the homeland security intelligence enter-
prise. The New York State (NYS) fire service has underutilized their potential to be effective contributors, 
consumers and collaborators with regard to intelligence and information sharing. As the threats facing the 
fire service and the citizens it protects continue to evolve, the local NYS fire service must build upon NYS’s 
intelligence strengths and overcome existing gaps. 
This thesis recommends developing and implementing a locally initiated, statewide fire service inclusive 
Terrorism Liaison Officer (TLO) program. Based on four factors (effectiveness, efficiency, political and legal 
feasibility, and adaptability), a systematic policy options analysis compares three nationally recognized TLO 
programs to determine a recommended NYS TLO program model. A detailed implementation strategy is 
developed to address key stakeholder challenges. This thesis demonstrates that instituting a NYS fire service 
inclusive TLO program will be a catalyst for evolution. Increasing the local fire service’s involvement with 
the homeland security intelligence enterprise is a natural evolution of the fire service’s existing public safety 
mission. 
KEYWORDS: emergency response, fire, fire service, firefighter training, firefighters, first responders, Home-
land Security, information sharing, intelligence, prevention, response, terrorism, terrorism liaison officer, U.S. 
fire service intelligence enterprise
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THE EFFECTIVENESS OF COUNTERTERRORIST POLICIES IN UZBEKISTAN
Valdas Dambrauskas–Lieutenant Colonel, Lithuanian Armed Forces
B.S., Vilnius Gedimino Technical University, 1993
Master of Arts in Security Studies (Combating-Terrorism: Policy & Strategy), 2012
Advisor: Maria Rasmussen, Department of National Security Affairs
Second Reader: Ryan Gingeras, Department of National Security Affairs
This thesis analyzes the effectiveness of Uzbekistan’s counterterrorist policies during the period of 1990–
2012. It provides an overview of the development of radical Islamism in Uzbekistan and evaluates the remain-
ing terrorist threats. The effectiveness of Uzbekistan’s counterterrorist policies is analyzed by comparing the 
strengths and weaknesses of both sides: the radical Islamist (especially terrorist organizations) and the Uzbek 
government. The Uzbek public support—as the main factor determining the effectiveness of the counter-
terrorist policies in the country—is presented within the originally constructed framework that covers not 
only the government’s encounter with the radical Islamists and terrorists but also a wider historic, social, 
and economic situation in Uzbekistan. In addition, Uzbekistan’s international counterterrorist cooperation is 
considered an important factor for the sustenance of the highly repressive regime of President Islam Karimov. 
Although this thesis focuses on terrorism in one country, the short overview of Islamism in Central Asia im-
plies the case-specific nature of terrorism in general. 
This thesis demonstrates that repressive and indiscriminate counterterrorism policies may remain effec-
tive in Uzbekistan (even in the long-term) due to the specific geopolitical situation and the unique historic, 
economic, and social situation in the country.
KEYWORDS: authoritarian regime, Central Asia, counterterrorist policies, effectiveness of counterterror-
ist policies, Hizb ut-Tahrir in Uzbekistan, indiscriminate policies, Islamic Jihad Union, Islamic Movement of 
Uzbekistan, Islamism in Central Asia, Karimov, public opinion in Central Asia, public opinion in Uzbekistan, 
repressive policies, Uzbekistan.
THE POST-9/11 EUROPEAN UNION COUNTERTERRORISM 
RESPONSE: LEGAL-INSTITUTIONAL FRAMEWORK
Bozenko Devoic–Lieutenant Colonel, Croatian Army
B.S., University of Zagreb, 1997
Master of Arts in Security Studies (Combating-Terrorism: Policy and Strategy), 2012
Co-Advisor: Donald Abenheim, National Security Affairs
Co-Advisor: Carolyn Halladay, School of International Graduate Studies
This thesis explores the European Union’s (E.U.) legal-institutional response to international terrorism since 
9/11. Using an analytical approach, the first chapter of this work connects counterterrorism measures with 
outcomes in order to determine whether the European counterterrorism framework is successful in Europe 
today. The second chapter presents a historical overview of the E.U.’s counterterrorism response. Further-
more, this chapter details the main European counterterrorism-related institutions. The third chapter pro-
vides a qualitative analysis of several of the most influential, as well as controversial, European counterter-
rorism measures, with focus on solutions for the security-versus-human-rights dilemma and challenges in 
implementation. The fourth chapter evaluates the European counterterrorism framework for effectiveness 
by measuring several indicators. This chapter’s analysis demonstrates that the implementation of many coun-
terterrorism measures corresponds to positive trends in terrorist activities, arrests, and convictions. Also, it 
demonstrates that European counterterrorism initiatives may be linked to a lessening of European citizens’ 
fears of terrorism and to stable public support for European counterterrorism efforts, both positive develop-
ments. The fifth chapter gives an overview of European counterterrorism institution-related costs through 
the period at issue. Ultimately, this thesis finds the European counterterrorism legal-institutional framework 
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to accommodate European citizens’ high expectations for human rights while successfully managing effective 
counterterrorism measures.
KEYWORDS: terrorism, counterterrorsim, European Union, Europe, September 11, 9/11, Madrid bomb-
ings, London bombings, effectiveness, legality, measures, Europol, Eurojust
ENHANCING DECISION MAKING  
DURING INITIAL OPERATIONS AT SURGE EVENTS
Brian P. Duggan–Fire Chief/Emergency Manager, city of Northampton, Massachusetts
B.S., Providence College, 1981
MBA, Nichols College, 1995
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Co-Advisor: Susan Hocevar, Graduate School of Business
Co-Advisor: John Rollins, Contractor, Center for Homeland Defense and Security
This thesis utilized a Delphi survey method to obtain the perspective of seasoned Incident Commanders as 
they reflected on their experiences responding to surge incidents. Surge events are defined as complex and 
chaotic emergencies that require resources well beyond normal operating capacity. These surge events are rare 
and of such magnitude that the Incident Commander is confronted with a unique situation that often exceeds 
his/her experience and ability to improvise and adapt to the changing conditions. 
This thesis combines pertinent literature on decision-making, situational awareness, collaboration and 
geospatial technology; the lens of experience is provided by the Delphi panel. First, this research identifies 
and prioritizes 18 signals that indicate an incident is becoming nonroutine, unfamiliar and chaotic. Second, 
it provides an inventory of strategic options that an Incident Commander can consider when confronting the 
chaos that often accompanies a surge event. Finally, this material was synthesized into a quick action guide, 
to be used as a reference source, to inform Incident Commanders as they face the dynamic and unpredictable 
environment of surge events. The knowledge obtained through this research is offered with the desire to en-
hance Incident Commanders’ ability to make effective decisions when lives are most at risk. 
KEYWORDS: surge incidents, decision-making, Delphi, chaotic context, collaboration, situational aware-
ness, geospatial technology, Massachusetts, incident command, satisficing, incident management team, barri-
ers, command structure, disorder, expert, novice, symptoms, signals, patterns, cues, complex context, strate-
gies
THE ROLE OF THE MILITARY IN COUNTERTERRORISM: 
UNINTENDED CONSEQUENCES
Tayfun Erbay–First Lieutenant, Turkish Army
B.A., Turkish Military Academy, 2004
Master of Arts in Security Studies (Defense Decision-Making and Planning), 2012
Advisor: Maria Rasmussen, Department of National Security Affairs
Second Reader: Arturo Sotomayor, Department of National Security Affairs
In the last decade, terrorism has been one of the top threats for many countries. During this period, mili-
tary organizations in many of these countries have been utilized as a counterterrorist instrument. Leading 
countries in the current war on terror, namely the U.S. and the UK, have used their armies, with all of their 
high-tech weapon systems, against nonstate threats armed with AK-47s and RPGs. Yet in spite of these ef-
forts, a military victory against terrorism seems elusive. In many of these countries, the use of the military 
created unintended consequences, that led to new problems, which have attracted the attention of academia 
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and policymakers. The goal of this thesis is to explore the problems caused by the use of the military in a 
counterterrorism role.
KEYWORDS: counterterrorism, terrorism, Northern Ireland, Israel, IDF, Second Lebanon War
NEW TECHNOLOGIES AND EMERGING THREATS: PERSONNEL SECURITY 
ADJUDICATIVE GUIDELINES IN THE AGE OF SOCIAL NETWORKING
James P. Festa–Supervisory Security Specialist, U.S. Citizenship and 
Immigration Services, Department of Homeland Security
B.A., University of New Hampshire, 2003
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Advisor: Robert Josefek, Center for Homeland Defense and Security
Second Reader: Samantha Smith-Pritchard, Defense Personnel Security Research Center
Publicized incidents involving espionage or violence by government employees with security clearances have 
raised concern for the personnel security community. The guidelines used to adjudicate security clearances 
were last updated in 2005; since that time, significant technological developments, especially in social media 
and communications, have emerged. This thesis developed a comprehensive list of current Internet behav-
iors and used the list to examine Internet behavior in cases of cleared government employees who had been 
charged with espionage or terrorism-related crimes since 2008. Cases showed a trend of an increasing variety 
of behaviors over time. In contrast, data from the Defense Office of Hearings and Appeals (DOHA) pertain-
ing to proposed security clearance denials related to the Use of Information Technology Systems guidelines 
showed a slight decrease. Incorporating cybervetting into the background investigation process is proposed as 
a measure to enhance mitigation of questionable Internet behaviors, and may result in an increase in security 
clearance denials. Examination of the list of Internet behaviors against the current adjudicative guidelines 
resulted in recommended improvements for the Foreign Influence, Financial Considerations, Personal Con-
duct, Handling Protected Information, and Use of Information Technology Systems guidelines. Operations 
Security is proposed as a completely new adjudicative guideline.
KEYWORDS: personnel security, adjudicative guidelines, security clearance, government employment, suit-
ability, background investigation, cybervetting, computers, social media, social networking, insider threat, 
sspionage, terrorism, hacking, internet crime, cyber bullying, doxing, phishing, Operations Security, OPSEC, 
Defense Office of Hearings And Appeals, DOHA , guideline M, use of information technology systems, on-
line gaming, virtual worlds
SUICIDE TERRORISM IN AMERICA?: THE COMPLEX SOCIAL CONDITIONS OF 
THIS PHENOMENON AND THE IMPLICATIONS FOR HOMELAND SECURITY
Richard J. Fleece–Assistant to the Special Agent in Charge, United States Secret Service
B.A., University of Maryland, 1990
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Co-Advisor: David Brannan, Center for Homeland Defense and Security
Co-Advisor: Anders Strindberg, Center for Homeland Defense and Security
This research applies social identity and intergroup relations theory to the phenomenon of suicide terrorism 
and develops a framework that can be used to not only better understand the threat of suicide terrorism, but 
also the implications for United States homeland security. Suicide terrorism is growing worldwide and is be-
coming more geographically diverse. Traditional studies of suicide terrorism tend to seek causal explanations 
of the phenomenon. This research uses a grounded theory approach to study the phenomenon that seeks to 
offer insight, enhance understanding, and provide a meaningful framework for understanding. Based on the 
application of social identity theory and intergroup relations theory, the findings of this research recommend 
17
SECURITY STUDIES
an alternate framework for understanding suicide terrorism. Through the identification of alternative norma-
tive accounts in the choices that individuals make, this research is able to identify the complex social condi-
tions of suicide terrorism and argues that the phenomenon is driven by powerful socio-cultural systems that 
prey on an individual’s basic identity needs.
KEYWORDS: suicide terrorism, suicide bombing, social identity theory, intergroup relations theory, com-
plex systems, culture of honor
NARCOCULTURA: A THREAT TO MEXICAN NATIONAL SECURITY?
Ashleigh A. Fugate–Second Lieutenant, United States Air Force
B.S., United States Air Force Academy, 2011
Master of Arts in Security Studies (Western Hemisphere), 2012
Advisor: Rodrigo Nieto-Gómez, Department of National Security Affairs
Second Reader: Thomas Bruneau, Department of National Security Affairs
This project analyzes the collective identity and narratives surrounding the culture of the drug trafficking 
organizations (DTOs), or narcocultura, in Mexico. It questions whether the visible cultural artifacts of the 
DTOs reflect a cultural identity, or if they create an identity that threatens Mexican national security. The 
analysis establishes that narcocultura is a relevant framework to study Mexican transnational organized crime 
(TOC). The thesis utilizes both cultural and security studies to illuminate the development of narcocultura 
in Mexico. The author assesses the transmission of narcocultura through social media sites such as Facebook, 
Twitter, and YouTube. In addition, the study looks at past and present methods that the Mexican government 
at the municipal, state, and federal levels uses to prevent the spread of narcocultura. Ultimately, the afore-
said theories applied to narcocultura reveal essential vulnerabilities that the Mexican government can exploit 
against the DTOs. 
KEYWORDS: Government of Mexico, GoM , criminal organization, drug trafficking, drug culture, narco-
cultura, narcoculture, social identity theory, security studies, narrative analysis
IRANIAN-VENEZUELAN RELATIONS AND IMPACTS ON THE UNITED STATES
Mehmet S. Gundogan–Captain, Turkish Army
B.A., Turkish Military Academy, 2003
Master of Arts in Security Studies (Western Hemisphere), 2012
Advisor: Robert E. Looney, Department of National Security Affairs 
Second Reader: Harold A. Trinkunas, Department of National Security Affairs
This thesis examines the recent Iranian-Venezuelan partnership, especially as it relates to Iran’s involvement 
in Latin America, and its impact on U.S. foreign policy. Thus, this study analyzes Iran’s behavior vis-à-vis the 
U.S. and Latin America and asks whether Iran is trying to strike a balance against the U.S. by forming a bloc 
with Venezuela—and, if so, whether it can succeed. Over the past five years, the Islamic Republic of Iran has 
expanded its influence in Latin America as part of the aggressive foreign policy of President Ahmadinejad. He 
especially seeks support for Iran’s nuclear program and a way to evade international isolation. Furthermore, 
Ahmadinejad aims to outflank Iran’s foremost opponent—the United States—in its own backyard with the 
help of the Venezuelan populist leader, Hugo Chávez, who also endorses strong anti-imperialist and anti-
American rhetoric. With the assistance of President Chávez, Iran has found a bridge to infiltrate the region. 
The two countries have formed an anti-U.S. front known to the world as the “axis of unity.” Through this 
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relationship, Iran has deepened its contacts with other leftist countries such as Ecuador, Bolivia, Nicaragua, 
and Cuba.
KEYWORDS: Iran-Venezuela, Iranian-Venezuelan cooperation, axis of unity, Iran in Latin America, Iran in 
the Western Hemisphere, Hugo Chávez and Ahmadinejad
HAS THE DEPARTMENT OF HOMELAND SECURITY  
OUTLIVED ITS USEFULNESS?
Christopher E. Hall–Major, United States Air Force
B.A., Grambling State University, 1998
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Advisor: Erik Dahl, Department of National Security Affairs
Second Reader: Carolyn Halladay, Department of National Security Affairs
The Department of Homeland Security (DHS) continues to be scrutinized for its inability to meet its mission 
mandate as outlined by the Homeland Security Act of 2002. This study looked at two of DHS’s most impor-
tant functions—intelligence and emergency management. Problems that constrain DHS’s ability to play a rel-
evant role in the intelligence community stem from limitations imposed on the organization in its early phase 
of creation, such as the missed opportunity of adding the Federal Bureau of Investigation to its organizational 
structure and the poor relationship it has with state and local fusion centers. FEMA presents a similar set of 
challenges whereas the agency has served as an independent organization for much of its existence. Including 
FEMA in the DHS merger has downgraded the agency’s ability to prepare and respond to all hazards. The call 
is to re-establish the organization as a stand-alone agency with direct links to the President. DHS’s inability 
to effectively perform two of its most important tasks requires lawmakers to review their 2002 decision and 
decide if an organizational change is in order. They may find that the way forward for DHS is to downsize and 
refocus its mission on border security.
KEYWORDS: emergency management, intelligence, fusion center, department, homeland security, Depart-
ment of Homeland Security, DHS , Federal Bureau Of Investigations, FBI, Federal Emergency Management 
Agency, FEMA
IMPACTS OF SPACE SYSTEM ACQUISITION ON NATIONAL SECURITY 
Andrew W. Harris Jr.–Civilian, Naval Postgraduate School
B.S., California Polytechnic State University, 1993
Master of Arts in Security Studies (Homeland Security and Defense, 2012
Advisor: Robert Looney, Department of National Security Affairs
Second Reader: Clay Moltz, Department of National Security Affairs
This thesis examines a series of problems that the United States has encountered in its space systems acquisi-
tion process, and the impact these problems have had on national security. This thesis also examines several 
space system projects and analyzes the various elements contributing to increased project cost and major 
project delays. Based on this assessment, it is concluded that although the space acquisition process has gone 
through a number of significant changes over the past 50 years, it is questionable that lessons learned from past 
acquisition experiences, coupled with implemented space acquisition process changes, has led to significant 
progress. Several recommendations are made to improve the acquisition process.
KEYWORDS: space systems acquisition, space systems procurement process, satellites, space systems pro-
grams, space procurement process
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THE EASTERN MEDITERRANEAN: ENERGY, MARITIME 
SECURITY, AND STRATEGIC ALLIANCES
Kagan Ilter–Lieutenant Junior Grade, Turkish Navy
B.S., Naval Academy, Turkey, 2007
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa), 2012
Advisor: Victoria Clement, Department of National Security Affairs
Second Reader: Robert E. Looney, Department of National Security Affairs
Energy and maritime-history affairs have played particularly important roles in the alignment of regional and 
international relations in the Eastern Mediterranean, with Turkey playing a pivotal role. This study examines 
Turkey’s role in the Middle East from World War II to present day, asking how dynamic strategic alliances and 
regional relations in the Eastern Mediterranean have been regulated in terms of energy and maritime-security 
issues. The thesis has five chapters. Chapter II discusses the geographic, political, military, and especially 
economic importance of the region. Chapter III provides a historical review of energy and maritime-related 
crises, as well as case studies that occurred in the Eastern Mediterranean, and their effect on the alignments 
of strategic alliances Chapter IV presents the current situation in the Eastern Mediterranean in terms of 
energy and maritime security, examining Turkey’s increasing strategic role in the region. Also, this chapter 
provides information about the importance of Eastern Mediterranean hydrocarbon resources, the geopolitical 
importance of Turkey as an energy hub, probable energy problems in default of delimitation of the maritime 
area, strategic-alliance problems, and the militarization of energy security. Chapter V summarizes the main 
analyses and presents the importance of the current geostrategic alignment of alliances in terms of energy and 
maritime security, as well as the importance of Turkey’s key role in the settlement of disputes in the Eastern 
Mediterranean. 
KEYWORDS: The Eastern Mediterranean, energy security, maritime security, Cold War, Turkey, strategic 
alliance, realignment
CHINA’S FOREIGN POLICY TOWARD NORTH KOREA: THE NUCLEAR ISSUE
Dongjin Jeong–Major, Republic of Korea Air Force
B.B.A., ROK Air Force Academy, 1998
Master of Arts in Security Studies (Far East, Southeast Asia, The Pacific), 2012
Advisor: Wade L. Huntley, Department of National Security Affairs
Second Reader: Christopher P. Twomey, Department of National Security Affairs
China has had different reactions to North Korean nuclear provocations. When North Korea announced 
its withdrawal from the Nuclear Non-Proliferation Treaty (NPT) and provoked the first nuclear crisis in 
1993–1994, China responded relatively softly and preferred to remain a bystander. However, in 2003, when 
North Korea withdrew from the NPT and provoked a nuclear crisis again, China reacted quite differently. The 
country actively intervened to settle the crisis and cooperated with the international community. This research 
examines what factors have affected China’s foreign-policy change toward the North Korean nuclear issue. 
This research argues that China’s general foreign-policy change affected China’s attitude toward the North 
Korean nuclear issue. Since the Tiananmen incident, China had maintained a passive attitude in international 
affairs. However, China’s attitude toward international affairs changed in the late 1990s. China started to re-
sume its diplomatic relationship with the West; successful economic development gave China confidence in its 
comprehensive national power. While trying to limit U.S. influence in the Asian region, China has also tried to 
increase its influence in the region and involvement in international affairs. This precipitated change in China’s 
attitude toward foreign policy in the 1990s, affected their attitude during the 2003 North Korean nuclear issue.
KEYWORDS: China’s foreign policy change, North Korean nuclear issue, multilateralism, six-party talks 
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TACTICAL MEDICAL TRAINING FOR POLICE OFFICERS: 
LESSONS FROM U.S. SPECIAL FORCES
Christopher D. Judge–SO2, United States Navy (Ret.)
B.A., University of Illinois, 2011
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Advisor: Erik Dahl, Department of National Security Affairs
Second Reader: Patrick Miller, Center for Homeland Defense and Security
This thesis examines if law enforcement officers across multiple jurisdictions can benefit from lessons learned 
about medical training in combat environments? It compares the medical training requirements of U.S. mili-
tary forces with those of various police units. It specifically investigates how military lessons in tactical medi-
cine pertain to the various police departments’ medical training requirements. 
The study finds that the main lesson police officers can take from the military is to build community-
specific medical training based on unique law enforcement needs and available assets. To design its medical 
training, the military attempts to use hard data surrounding soldiers’ work environments, access to medical 
care, and common modes of injury. Police officers should design law-enforcement-specific medical training 
based on their assets and specific work environment as well. Additionally, a more detailed reporting system 
regarding police officer fatalities would support the officers’ data collection, which would likely help improve 
police officer tactical medical training.
KEYWORDS: police officer, tactical medicine, police officer medical training, standard law enforcement 
medical training, LEOKA training, Tactical Emergency Medical Support, TEMS, Tactical Combat Casualty 
Care, TCCC, IACP training keys, police officer training keys, police officer line-of-duty deaths.
THE MUSLIM BROTHERHOOD AND THE PERCEPTION OF DEMOCRACY
Eric Leckie–Major, United States Marine Corps
B.A., Rutgers College, 1997
J.D., Seton Hall University School of Law, 2003
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa), 2012
Advisor: Robert Springborg, Department of National Security Affairs
Second Reader: Craig W. Rasmussen, Department of National Security Affairs
The objective of this thesis is to assess the Muslim Brotherhood’s prospects to facilitate a democratic transi-
tion within Egypt. Numerous studies have examined the Muslim Brotherhood’s political ideology to objec-
tively assess its consistency with democracy. However, to date there has been no comparative subjective study 
conducted to assess the Muslim Brotherhood’s capacity to facilitate democracy within Egypt. This thesis 
will attempt to fill that gap by subjectively measuring the Muslim Brotherhood’s democratic intentions as 
perceived by other important actors within the Egyptian polity since the 2012 Egyptian Presidential Elec-
tion. The perceptions of the Muslim Brotherhood’s democratic capacity and intent are critically important to 
assessing the likelihood of Egypt’s transition to democracy. To that end, the major research question of this 
thesis paper is the following: What is the current perception of the Muslim Brotherhood’s commitment to 
democratic compromise within the Egyptian polity?
KEYWORDS: Egyptian politics, democratic transition, Muslim Brotherhood
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BLOOD AND TREASURE: THE U.S. DEBT AND ITS IMPLICATIONS 
FOR NATIONAL DEFENSE AND SECURITY
Nicholas C. Malokofsky–Lieutenant Commander, United States Navy
M.A., Naval Postgraduate School, 2012
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Advisor: Carolyn C. Halladay, Department of National Security Affairs
Second Reader: Naazneen H. Barma, Department of National Security Affairs
Is the current budget and debt of the United States a concern for its national defense? Does debt held by for-
eign nations, particularly China, give them soft power over the United States? The current national deficit is 
more than $1.3 trillion dollars with the national public debt just over $16 trillion. Congress and the greater 
civilian population are calling for dramatic cuts to the Department of Defense (DOD) in order to balance the 
budget—but the issue is more complicated. Accounting for only 3.7 percent of the FY2012 budget, reducing 
the DOD will reduce capabilities within the military but only reduce the deficit by a mere $50 billion a year—
less than five percent of the overall deficit. 
By law, the government must fund entitlements such as Social Security, Medicare, and Medicaid, total-
ing almost $2.2 trillion (and increasing) per year. The government’s receipts amount to $2.5 trillion per year, 
leaving only $300 billion for “discretionary” spending. This sum is inadequate to the demands upon it. For 
example, DOD alone currently has an annual base budget of just more than $700 billion. In other words, the 
national budget cannot be balanced without changes to the law to reduce outlays for entitlements. Entitle-
ments account for 10 percent of the current federal budget—and are expected to engulf the entire federal 
budget within the next 40 years. Only if Congress changes the laws in regards to entitlements—and not sim-
ply the DOD budget—will the federal deficit ever extinguish. But with the DOD taking the brunt of budget 
cut rhetoric, the fate of the defense lies with the current national debt. This study will examine the aspects of 
the U.S. national debt and how that debt influences the power of the military, the relationship with the rising 
Chinese, and the nation’s ability to protect itself financially.
KEYWORDS: national debt, national defense, budget, soft power, China, alliance, fiscal policy, Department 
of Defense
THE STRING OF PEARLS: CHINESE MARITIME PRESENCE IN THE 
INDIAN OCEAN AND ITS EFFECT ON INDIAN NAVAL DOCTRINE
Richard D. Marshall Jr.–Major, United States Marine Corps
B.S., Ohio State University, 2001
Master of Business Administration, University of North Carolina Wilmington, 2007
Master of Arts in Security Studies (Middle East, South Asia and Sub-Saharan Africa), 2012
Advisor: S. Paul Kapur, National Security Affairs Department
Advisor: Michael Glosny, National Security Affairs Department
In recent years, the “String of Pearls” is a term that has permeated Indian naval policy circles. This term en-
capsulates the idea that, since the early 1990s, China has been developing a network of naval bases in south 
Asian littoral nations as a means to project maritime power into the Indian Ocean and Middle East. Contrary 
to Indian perceptions, Chinese activity in the littoral nations has, to this point, been primarily economic in 
nature, not military. Nonetheless, this activity has prompted a change in Indian naval doctrine to support the 
employment of a blue water navy. This change in Indian naval doctrine can be explained utilizing Prospect 
Theory. Prospect Theory describes the effects of a psychophysical tendency that prompts people to become 
risk acceptant in the face of losses. This study will show how the Indian National Security Elite, when faced 
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with the perceived loss of power and influence to China in south Asian waters, endorsed blue water naval 
doctrine as a means to reestablish the status quo of relative naval superiority in the northern Indian Ocean.
KEYWORDS: Indian naval strategy, threat perception, military strategy formulation, military strategy evalu-
ation, String of Pearls
PREPARING MINORITY POPULATIONS FOR EMERGENCIES: 
CONNECTING TO BUILD A MORE RESILIENT COMMUNITY
Paul L. Miller–Deputy Chief of Police, City of Miami Gardens, Florida
B.A., Barry University, 2005
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Advisor: John Rollins, Esquire, Center for Homeland Defense and Security
Second Reader: Danny O. Crew, City Manager, Miami Gardens, Florida
Disagreement continues over events that resulted from the country’s largest and most controversial natural di-
saster, Hurricane Katrina. Casualties due to poor evacuation procedures and inconsistent responses in search 
and rescue have been examined in the media and academia. Finger pointing has seemed to trump constructive 
discussion. Government officials sought to place responsibility on others, including victims. Likewise, others 
placed blame on an ineffective government process that excludesd people of color. Are government authori-
ties reaching out to minorities to bridge this trust gap or are lapses in communication efforts indicative of a 
larger problem? Shared experiences resulting from long-standing discrimination toward minority populations, 
particularly those of African descent, have historically affected minority perception of government and its 
concern for their well-being. To quell this perception and add value to the emergency preparedness doctrine, a 
community-based approach emphasizing personal responsibility is most effective in bridging the trust gap and 
building resiliency. This will not only promote social force change, but also necessitate change in narratives 
that create minority community storylines. The use of “positioning theory” variables will enable this change, 
in both individual behavior and actions, and positively impact the next generation’s ability to be prepared for 
disaster.
KEYWORDS: disaster, minorities, preparedness, resiliency
SOUTHWEST HISPANIC COMMUNITY—THE ABSENCE 
OF HOMELAND SECURITY THREATS
Alan G. Moore–Management and Program Analyst, Department of Homeland Security, 
Immigration and Customs Enforcement, Enforcement and Removal Operations, Detroit, Michigan
B.S., United States Naval Academy, 1992
M.S., Virginia Polytechnic and State University, 1999
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Co-Advisor: Fathali Moghaddam, Center for Homeland Defense and Security
Co-Advisor: Anders Strindberg, Center for Homeland Defense and Security
Threats of terrorism and insurgency along the Southwest border are typically supported by anecdotal evidence 
rather than objective assessments of such threats, which limit the ability to appropriately address issues related 
to homeland security, such as immigration enforcement and border security. This thesis provides an objective 
assessment of the potential for terrorist and insurgent threats to emanate from within the Southwest Hispanic 
Community by reviewing the status of and pressures upon the community using Social Identity Theory and 
Resource Mobilization Theory. Due to regional ethnic concentration, data indicates that Hispanics in the 
Southwest typically experience greater disparities in sociocultural, economic, and political conditions. Ex-
ternal and internal pressures, represented by immigration policy and mandates for language usage, also have 
greater impact upon the community. Social Identity Theory provides a means for understanding “why” social 
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movements form while Resource Mobilization Theory provides insight into “how” movements are created. 
The potential for radicalization is also examined to determine if violent movements can develop from oth-
erwise nonviolent movements or communities. Despite disparities and significant pressure, the conclusion is 
that there are no current homeland security threats of terrorism or insurgency along the Southwest border, and 
the adoption of omnicultural policies can further reduce what limited potential may exist.
KEYWORDS: southwest, hispanic, homeland security, radicalization, insurgency, terrorism, social identity 
theory, resource mobilization theory
LEGAL RESPONSES TO TERRORISM: CASE STUDY OF THE REPUBLIC OF KENYA
Charles Lenjo Mwazighe–Major, Kenyan Army
B.A., Nairobi University, 2006
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy), 2012 
Co-Advisor: Thomas C. Bruneau, Department of National Security Affairs
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Terrorism remains a major threat to Kenya’s national-security interests. However, efforts to combat the men-
ace are hampered by an insufficient legal framework. Previously, terrorism-related offences were primarily 
handled under the provisions of the penal code, which resulted in offenders receiving lenient sentences or 
acquittals. On the other hand, efforts in the past to formulate specific counterterrorism legislation were met 
with criticism from human-rights bodies, the clergy, legal bodies, and the public at large. 
This thesis examines the development of counterterrorism legislation in the Republic of Kenya. It evalu-
ates the sufficiency of the criminal-justice system, the British legal response to counterterrorism as a basis for 
comparison, and current counterterrorism legislation. The 2012 Prevention of Terrorism Act marks a great im-
provement, especially in safeguards to the rights of persons and entities. However, the act still leaves both the 
definition of terrorism and the appeals process for the proscription of entities open. This thesis recommends 
further refinement of these clauses and the establishment of stricter rules, vesting power under the president 
and prime minister (similar to the U.K.) with cabinet approval. 
KEYWORDS: The Republic of Kenya, terrorism, counterterrorism, legislation, civil liberties, criminal justice 
system, human rights
ENHANCING SITUATIONAL AWARENESS WHEN ADDRESSING 
CRITICAL INCIDENTS AT SUBURBAN AND RURAL SCHOOLS
Patrick M. O’Flynn–Sheriff, Monroe County Sheriff’s Office, Rochester, New York
A.A.S., Monroe Community College, 1977
B.S., Roberts Wesleyan College, 1990
Masters of Arts in Security Studies (Homeland Defense and Security), 2012
Advisor: Lauren Wollman, Center for Homeland Defense and Security
Second Reader: Patrick Miller, Center for Homeland Defense and Security
This research identifies some of the terrorism-related vulnerabilities in suburban and rural school district fa-
cilities and operations throughout New York State. An evaluation of the resources and technologies available 
to first responders (police, fire, and EMS personnel) was conducted through a survey instrument delivered 
to agencies in the state, in order to identify areas for improvement to response capabilities and protocols for 
critical incidents in suburban and rural schools. 
The research also identifies and evaluates emerging technologies that can improve situational awareness, 
enhance safety, and assist in applying these policies when addressing critical incidents at suburban and rural 
school districts. 
The study makes specific recommendations for districts in New York State and highlights useful infor-
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mation for communities across the nation to develop strategies and techniques for first responders to share 
geospatial information, increase response capabilities, improve effectiveness, promote safety, and reduce vul-
nerability to terrorist threats and acts of violence.
KEYWORDS: situational awareness, geospatial information for emergency first responders, reduce vulner-
ability for suburban and rural school districts
NATO-RUSSIA RELATIONS IN THE TWENTY-FIRST CENTURY: 
OBSTACLES AND OPPORTUNITIES FOR STRATEGIC PARTNERSHIP 
Ozgur Ozkan–Lieutenant, Turkish Army 
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NATO–Russian relations remains a major strand of global security in the 21st century. Given the more com-
plex threats to global security today, the rising energy demand and dependency of Europe, and increasing 
foreign trade between the parties, Russia’s relations with the West, as a major fossil-fuel exporter and nuclear 
country, have become increasingly important. The new security environment of post-September 11th has 
prepared a common ground for a closer partnership between old enemies. However, the attempts from both 
sides have been unable to move beyond a certain level of cooperation. This thesis present an analysis on the 
likelihood of a true NATO–Russia strategic partnership by exploring Russia and NATO’s perspectives, long 
standing obstacles and differences, and opportunities in the 21st century. It seeks to answer the broad ques-
tion of whether it is possible for Russia and NATO to make a clean sweep of lingering legacies of deep-seated 
antagonism and distrust, move beyond cultural, religious, and historical differences, and lay the foundations 
of a healthy lasting partnership.
KEYWORDS: NATO, Russia, EU, NATO-Russia Council, NRC, Russian identity, Putin, Russian foreign 
policy, cooperative security, strategic partnership
PURPOSEFULLY MANUFACTURED VULNERABILITIES IN U.S. GOVERNMENT 
TECHNOLOGY MICROCHIPS: RISKS AND HOMELAND SECURITY IMPLICATIONS 
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M.S., Lynn University, 2005
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Advisor: John Rollins, Center for Homeland Defense and Security
Second Reader: Dorothy Denning, Department of Information Sciences
Government at all levels, industry, military and critical infrastructure, may be at risk due to purposeful ma-
nipulation of micro-processing chips. Many microchips intentionally provide remote access to allow for moni-
toring and updating firmware. However, a remote access capability introduces a vulnerability which allows 
others to potentially take control of a system remotely to spy, remove data, or shut it down. If this is in fact 
occurring, the implications to national and homeland security could be significant. It does not appear that 
there are currently policies and processes to identify purposefully manufactured, vulnerable micro processing 
chips. Should it be determined that vulnerabilities do in fact exist, a federal government-led effort is needed 
to identify the entities producing these chips in order to assess the possible intentions of these actors, take 
inventory on hardware that is in use (which may have been compromised), and pursue the development of a 
remediation strategy. Additionally, the current supply chain process will have to be re-examined to mitigate 
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current and future concerns. In 2012, the Government Accounting Office recommended that the Department 
of Homeland Security (DHS) create and implement a cyber security supply chain vulnerability policy. This 
policy will assist the federal, state, and local governments, as well as private sector entities, to develop guide-
lines for procurement and policy decisions. 
KEYWORDS: cyber, cybersecurity, hardware, hardware security, microchip security, supply chain security, 
hardware vulnerability, back door, Miami-Dade Police Department
RETHINKING DISASTERS: FINDING EFFICIENCIES THROUGH COLLABORATION
Samantha C. Phillips–Deputy Managing Director, Office of Emergency Management,
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Master of Arts in Security Studies (Homeland Security and Defense), 2012
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Disasters are highly inopportune and represent a convergence of complexities, including multiple layers of 
government, private and non-profit organizations, and diverse populations. The complexity and unpredict-
ability of disasters has been countered with structured management strategies. While there is merit to an 
ordered environment, perhaps the management of disasters is over-engineered, resulting in missed opportuni-
ties to capitalize on collaborative, decentralized solutions. This thesis evaluates the processes and procedures 
for responding to disasters by examining the current tiered response model (local, state, federal) and exploring 
whether a nonlinear, adaptive approach could improve interagency collaboration and result in better resource 
utilization. 
This research creates a framework for dialogue about the deeper appreciation of the complexities and 
hardships of disaster response. The management of disasters has been routinely criticized. Using a formative 
program evaluation method, primary and secondary data analysis focuses on understanding the roles and re-
sponsibilities of stakeholders, the effectiveness of resource deployment, and intergovernmental collaboration 
during disaster response. 
This thesis concludes with several recommendations that are ranked based on multiple factors, including 
political acceptability, economic plausibility, public perception, effectiveness, and appropriate utilization of 
resources.
KEYWORDS: disaster response, emergency management, nonlinear, tiered model, collaboration
MEASURED MARITIME RESPONSES TO DISASTER 
RELIEF SCENARIOS IN THE PACIFIC
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Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific), 2012
Advisor: Robert Weiner, Department of National Security Affairs
Second Reader: Michael Malley, Department of National Security Affairs
This paper attempts to determine whether the United States has appropriately scaled its maritime response to 
humanitarian disasters within the Pacific Region. The presence of excess capacity presents a number of dif-
ficulties and may indicate a failure to properly anticipate the operational environment due to the distinctive 
humanitarian nature of disaster assistance operations. By examining maritime responses to the 2011 Great 
Japan Earthquake and tsunami, as well as the 2004 Aceh Earthquake and tsunami, I will look for consistencies 
in responses and possible instances of excessive force laydowns in light of each respective disaster scenario. 
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I believe this paper will indicate instances when U.S. maritime assets did not undertake the role as primary 
agent in delivering aid, and therefore they did not fill operational space with capabilities that were excessive 
or ill-suited to the host nation.
KEYWORDS: Japan, humanitarian relief, disaster assistance, Foreign Humanitarian Affairs Operations, 
great east Japan earthquake, Aceh earthquake, Aceh tsunami, USAID, OFDA, Operation Tomodachi
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Advisor: Christopher Bellavita, Center for Homeland Defense and Security 
Second Reader: Richard Bergin, Department of Information Sciences
The premise of this study is based on the principle that prevention, preparedness, response, and recovery 
strategies for complex man-made threats to our nation necessitate both collaboration and knowledge sharing 
among government agencies. The thesis asks, what can be learned by examining the New Jersey homeland 
security environment through both hierarchical and ecosystem models, and what aid can those heuristic 
templates provide to organizational decision making? The analysis of existing literature revealed two sets of 
frameworks or conceptual lenses. The hierarchical framework included command and control, authorities, 
planning, information flows, organizational culture and behavior, SOPs, policy, and governance. The ecosys-
tem framework included strategic planning, cooperation, collaboration, interdependencies, information flows, 
diversity, emergence, and networks. The two frameworks are used to conduct comparative case studies of past 
complex events that occurred within the New Jersey’s homeland security environment. 
The study’s findings suggest that New Jersey’s fusion center, based on its structure and capabilities, is suit-
able for blending both organizational frameworks, enabling it the capacity to solve complex issues through 
collaboration, emergence, strategic planning, networks, and information sharing.
KEYWORDS: environment, cooperation, collaboration, interdependencies, information flows, diversity, 
emergence, networks, fusion, strategic planning, information sharing, ecosystem, hierarchy, NJ Regional Op-
erations Intelligence Center, NJ ROIC, New Jersey State Police, NJSP, National Socialist Movement
BORDER CRACKS: APPROACHING BORDER SECURITY FROM A 
COMPLEXITY THEORY AND SYSTEMS PERSPECTIVE
Michael J. Schwan–Major, United States Air Force
B.S., University of North Dakota, 1998
M.S.A., Central Michigan University, 2007
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
Second Reader: Harold A. Trinkunas, Department of National Security Affairs
Presently, U.S. border security endeavors are compartmentalized, fragmented, and poorly coordinated. More-
over, international collaborations are extremely limited; success hinges on effective international cooperation. 
This thesis addresses U.S. border security management using complexity theory and a systems approach, incor-
porating both borders and all associated border security institutions simultaneously. Up to this point, border 
security research has rarely viewed all stakeholders as a holistic unit, nor has border security been thoroughly 
examined using a systems approach. This research scrutinizes the current U.S. border security paradigm in 
an attempt to determine the systemic reasons the system is ineffective in securing U.S. borders. Additionally, 
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the research investigates the current level of international cooperation between the United States, Canada, and 
Mexico. This thesis increases awareness and will possibly create dissent among established agencies, which is 
the first step in instituting needed changes that will ultimately increase North American security. The thesis 
contends that the establishment of a tri-national—United States, Canadian, and Mexican—border security 
agency, in addition to legalizing drugs and reestablishing a guest worker program, will be more effective and 
cost efficient in securing North American borders. 
KEYWORDS: border security, complexity theory, systems theory, organizational design theory, complex 
adaptive systems, leverage points, strategy formulation, collaborative planning, cynefin framework, wicked 
problems, bureaucracy, adhocracy, guest worker program, drug Legalization
CHINA’S INTERNAL MIGRATION, PUBLIC POLICIES, AND ECONOMIC GROWTH
Lucas H. F. Seeger–Lieutenant United States Navy
B.A., Auburn University, 2006
Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific), 2012
Advisor: Naazneen Barma, Department of Security Studies
Second Reader: Robert Weiner, Department of Security Studies
Since 1949, the overall effect of internal migration in China on economic performance has, at different times, 
had a discernible positive and negative impact. There are two distinct aspects: the actual migration patterns 
and their relative effects on the economy, and the domestic policies enacted by the PRC that directly prompted 
movements, intentional or not. 
This thesis concludes that it was the push and pull aspect or opposing forces of domestic policies, and the 
migration of the people and labor throughout the period that helped shape economic successes and failures 
in China. This push and pull aspect is the push by the PRC to control (via domestic policies) migration pat-
terns and urban growth, and the pull (internal migration) of businesses and firms for relatively cheap labor 
that drove internal migration. This, in my opinion, is the most important aspect of this thesis. The impact of 
circular cause and effect is, in turn, a crucial basis of either the economic successes or failures seen throughout 
the time periods examined.
KEYWORDS: internal migration, domestic policies, economic growth, human development index, floating 
population, foreign direct investment
CONGRESSIONAL OVERSIGHT OF HOMELAND SECURITY: HELP OR HINDERANCE?
Tapan Sen–Major, United States Air Force
B.S., University of Virginia, 2000
M.B.A, Auburn University, 2009
Master of Arts in Security Studies (Homeland Security and Defense), 2012
Advisor: Erik Dahl, Department of National Security Affairs
Second Reader: Carolyn C. Halladay, Department of National Security Affairs
Congressional oversight of homeland security constantly receives harsh criticism from scholars and the media 
for being disjointed and overbearing. Critics often cite the numerous committees and members of Congress 
that have jurisdiction over the Department of Homeland Security. They allege that this disparate oversight 
leads to conflicting direction, inefficiency, and wasted resources. While there is room for improvement, con-
gressional oversight is not as fragmented and ineffective as critics make it appear. This thesis conducts a 
historical case study analysis to demonstrate that congressional oversight of homeland security is rigorous, 
systematic, and effective. Congressional oversight of intelligence is used as an example for failure, followed by 
defense oversight, which is used as an example for success. Careful evaluation shows that homeland security 
oversight more closely resembles the path of defense oversight. This research suggests that the aggressive, and 
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at times even overbearing, oversight of homeland security policy leads to better results than weak and timid 
oversight.
KEYWORDS: congressional oversight, homeland security 
CHINA’S RARE EARTH POLICIES: ECONOMIC STATECRAFT OR INTERDEPENDENCE?
Robert K. Smith–Lieutenant Commander, United States Navy
B.S.B.A., University of Florida, 1997
Master of Arts in Security Studies (Far East, Southeast Asia, and the Pacific), 2012
Advisor: Naazneen H. Barma, Department of National Security Affairs
Second Reader: Robert J. Weiner, Department of National Security Affairs
This study is about discovering to what extent China uses its rare earth element policies as a tool of economic 
statecraft. With China’s virtual monopoly on this resource, and the United States’ increasingly growing de-
mand, it is necessary to examine how China intends on using its economic power. The study builds a compara-
tive framework using both structural realism and neoliberal institutionalism by identifying theory predictions 
in terms of China’s strategic intent and the specific policies it might employ in the rare earth element sector. 
Specifically, the study finds that Beijing has and will continue to use its rare earth policies as a tool of economic 
statecraft, but with restraint. Despite its present reliance on economic interdependence with the United States, 
as China continues to modernize the structure of its economy, more statecraft interventions will likely occur. 
Beijing was successful in utilizing its rare earth policies as a tool of economic statecraft by influencing both the 
behavior of its international and its domestic commercial actors. China will leverage its near-monopoly on the 
rare earths industry by continuing to aggressively employ policies that meet its long-term strategic objectives.
KEYWORDS: China, United States, economic statecraft, rare earth elements, structural realism, neo-liberal 
institutionalism, interdependence
THE POLITICS AND POLICY OF U.S. BASES IN POLAND: 
A POLITICAL-MILITARY ANALYSIS 
Marek Strosin–Lieutenant Commander, United States Navy
B.S., Embry–Riddle Aeronautical University, 1999
Master of Arts in Security Studies (Europe and Eurasia), 2012
Advisor: Donald Abenheim, Department of National Security Affairs
Co-Advisor: Mikhail Tsypkin, Department of National Security Affairs
The present study treats Polish-American bilateral relations in the past and present, with special concern for 
contemporary themes of armaments. This work seizes upon the author’s experience in the U.S. Embassy, 
Warsaw, as well as scholarly analysis. Together with NATO allies, the United States has begun the fielding of 
an anti-missile system directed against Iran. By dint of policy and geography, the Republic of Poland’s status 
as one of the closest allies to the United States put it at the forefront of candidates to host the interceptor por-
tion of the system. In addition to the U.S. anti-missile installation, the Polish government wants significant 
U.S. forces stationed in Poland as a symbol of collective defense. As in other cases of the politics of forward 
defense in NATO in the past and present, the Poles desire an unshakable commitment to forward defense at 
a time of strategic retrenchment and shifts in the international system. 
The modifications of the plans for the proposed bases, as a result of policy, strategy and budgets, were 
caused by changes of leadership in both the U.S. and Poland; further, such change has arisen about U.S. con-
cerns from Russia and other European countries, to say nothing of the global economic crisis that drastically 
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reduced the ability of the United States and its allies to maintain a defense effort in the face of sharp austerity.
KEYWORDS: Poland, United States, Russia, North Atlantic Treaty Organization, NATO, Missile Defense 
System, MDS, military bases
ALBANIAN-NATO RELATIONS IN THE FIGHT 
AGAINST INTERNATIONAL TERRORISM
Dorian Tola–Lieutenant, Albanian Navy
B.S., Turkish Naval Academy, 2002
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy), 2012
Co-Advisor: Donald Abenheim, Department of National Security Affairs
Co-Advisor: Carolyn Halladay, Department of National Security Affairs
After the September 11th attacks on the United States, Albania, a majority-Muslim country in a region vul-
nerable to 21st-century threats—and at the time, a candidate NATO member—aligned immediately and 
publically with the North Atlantic Alliance to fight international terrorism. This decision reflected a process 
of political and institutional transformation in Albania that has important implications for both Albania, as a 
new NATO member, and the alliance, as it faces the counterterrorism challenges of the coming years. 
This thesis examines the effects of NATO policy and practice, throughout the accession process in the 
years 1994 until 2009 and later, in shaping and guiding Albanian counterterrorism efforts. The present project 
argues that this relationship has positive implications for Albania in the dimensions of international security, 
defense and military affairs, as well as domestic security. It suggests that in the future, Albania will continue 
to be a committed member of the Alliance, ready to play its role in fostering and extending cooperation with 
partner countries in the fight against international terrorism. The thesis concludes that the Albanian-NATO 
partnership in the fight against international terrorism also underscores for NATO the importance of develop-
ing partnerships to tackle the international terrorism.
KEYWORDS: Albania, NATO, partnership, membership, terrorism, Euro-Atlantic integration, defense re-
forms
COMPARATIVE STUDY OF BASE COMMUNITY RELATIONS IN JAPAN
Jonathan M. Volkle–Lieutenant, United States Navy
B.A., University of Massachusetts, 2001
Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific), 2012
Thesis Advisor: Robert J. Weiner, National Security Affairs
Second Reader: Michael Glosny, National Security Affairs
U.S. military bases in Japan have dealt with differing levels of controversy since the end of World War II. 
Since the mid-1990s, this has been especially true of Okinawa. After the 1995 rape of an Okinawan schoolgirl, 
protests aimed at closing the Marine Corps Air Station at Futenma have received an unprecedented amount 
of media attention. This thesis examines the relative level of controversy at four different U.S. installations: 
MCAS Futenma, Kadena Air Base, Naval Station Yokosuka, and MCAS Iwakuni. It identifies five causal fac-
tors: historical anti-militarism, major crimes, civil nuisance, aviation safety, and community profile. I assess the 
impact of these factors at the four installations and assign a relative level of controversy to each of the bases. 
I found that Futenma is the most controversial. It is followed closely by its neighbor, Kadena. Next, due to 
its nature as an aviation facility, is Iwakuni. Yokosuka is, by a fairly wide margin, the least controversial of the 
four cases. The historical anti-militarism endemic to Okinawa is the primary driver of controversy in Japanese 
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base politics while aviation safety concerns and community profile are also significant. Major crimes, despite 
the media focus, generate little controversy by themselves.
KEYWORDS: Japan, base politics, base protest, Futenma, Iwakuni, Yokosuka, Kadena, U.S.-Japan alliance, 
alliance politics, Okinawa
DECENTRALIZATION, COUNTERINSURGENCY AND CONFLICT RECURRENCE: 
A STUDY OF THE TUAREG UPRISINGS IN MALI AND NIGER
Brian S. Westerfield–Major, United States Army
B.S., University of Wyoming, 1999
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa), 2012
Advisor: Letitia L. Lawson, Department of National Security Affairs
Second Reader: Eugene M. Mensch II, Center for Civil-Military Relations
This thesis undertakes a comparative study of Mali and Niger to determine possible differences that may have 
influenced the path of the 2012 Tuareg rebellion. Specifically, it seeks to determine if (1) the degree of govern-
mental decentralization achieved after multiple peace agreements led to less government control in one coun-
try over the other, and (2) the counterinsurgency strategies applied by each country during previous rebellions 
could have led the rebels to believe Mali would be a softer target to attack than Niger. 
The evidence indicates that despite an earlier start, and an intense public relations campaign, Mali did not 
achieve a significantly different level of decentralization than Niger by 2011, removing it as a possible influence 
on the 2012 rebellion. Both countries created new community level governments charged with administering 
all aspects of civil services but lacked the revenue to operate without international assistance. The difference 
in counterinsurgency strategies between the two countries, however, is stark. Mali’s habitual willingness to 
compromise with past rebel groups contrasts greatly with Niger’s insistence on seeking a military solution to 
conflicts, giving the 2012 rebels a logical indication of where success would be more likely. 









AN ANALYSIS OF THE PERFORMANCE-BASED SERVICE ACQUISITION AND ITS 
APPLICABILITY TO HELLENIC NAVY SERVICE ACQUISITION ACTIVITIES
Christos Avramidis–Lieutenant, Hellenic Navy
Master of Business Administration, 2012
Lead Advisor: Janie L. Maddox, Graduate School of Business and Public Policy
Support Advisor: Rene G. Rendon, Graduate School of Business and Public Policy
The purpose of this MBA professional report is to study and analyze Performance-Based Service Acquisition 
(PBSA) policies and processes within Department of Defense (DOD) for potential applicability to Hellenic 
Navy service acquisition polices. This MBA report includes a literature review and background information 
about PBSA, current PBSA implementation within the U.S. DOD, current Hellenic Navy acquisition laws and 
regulations, the legal barriers and constraints to implementation of PBSA, and recommendations (based on 
the findings) to the Hellenic Navy for the potential implementation of PBSA.
KEYWORDS: Performance-based Service Acquisition, PBSA, hellenic navy acquisition laws and regulations
AN ANALYSIS OF THE EFFECT OF KNOWLEDGE MANAGEMENT ON 
THE EXECUTION OF SIMPLIFIED ACQUISITION PROCEDURES 
Jon D. Barnes–Captain, United States Air Force
Hugh J. Williams–Captain, United States Air Force
Master of Business Administration, 2012
Co-Advisor: Mark E. Nissen, Graduate School of Information Sciences
Co-Advisor: Rene G. Rendon, Graduate School of Business and Public Policy
Simplified acquisition procedures (SAPs) are a fundamental and ubiquitous component of federal contracting 
and are executed by acquisition professionals at all levels of government. Because of their relative simplic-
ity, procurements using SAPs are often left to less experienced personnel who are in the inchoate stages of 
developing their skills and knowledge. Knowledge management (KM) represents the effective organization, 
dissemination, and utilization of an enterprise’s knowledge resources. When designed and executed with sa-
gacity, KM can be used to enhance an organization’s effectiveness in executing its mission with consistent and 
efficacious expertise. The goal of this research is to enable a contracting function that employs KM to gain a 
competitive advantage in procurements using SAP by leveraging existing databases, expertise, available train-
ing, and other sources of enterprise knowledge.
KEYWORDS: knowledge management, knowledge flow, simplified acquisition procedures, contracting, pro-
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MAKING THE SURFACE FLEET GREEN: THE DOTMLPF, POLICY, AND 
COST IMPLICATIONS OF USING BIOFUEL IN SURFACE SHIPS
Calvin S. Beads III–Lieutenant, United States Navy
Master of Business Administration, 2012
Lead Advisor: Daniel Nussbaum, Graduate School of Operational and Information Sciences
Support Advisor: William Fast, Graduate School of Business and Public Policy
One of the goals of the Department of the Navy’s (DON) alternative energy initiative is to reduce the Navy’s 
dependence on fossil fuel. This project uses DOTMLPF criteria to measure the impact of biofuel use on the 
Surface Fleet. It provides analysis and recommendations for using replacement drop-in biofuels onboard 
surface ships based on materiel, maintenance, training, infrastructure, logistics, policy, and cost implications.
KEYWORDS: biofuel, alternative energy, DOTMLPF, surface warfare, petroleum, F-76, HRD-76, drop-in 
replacement biofuel
TOTAL LIFE CYCLE MANAGEMENT FOR THE SPECIAL 
OPERATIONS CRAFT RIVERINE
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B.S. and B.B.A., University of Houston, 2006
Nathan W. Hatfield–Captain, United States Marine Corps
B.A., University of Washington, 2004
Lasse Horvik–Captain, Royal Norwegian Air Force
B.A., Royal Norwegian Air Force Academy, 2000
Master of Business Administration, 2012
Advisor: Keebom Kang, Graduate School of Business and Public Policy
Second Reader: Michael Boudreau, Graduate School of Business and Public Policy
Naval Special Warfare Group 4 (NSWG-4) provides Special Operations Craft Riverine (SOCR) and boat 
crews for operational use within Special Operations Command (SOCOM). In this report, we analyze the 
logistics support provided for these crafts. We review the literature dealing with life cycle cost, life cycle man-
agement, operational availability, and repair kitting as they relate to the logistics support for the SOCR. We 
create a model for determining required pre-staged inventories needed to maintain an objective availability 
for SOCR. Also, we create a simulation to analyze the impacts of parameters affecting operational availability. 
We use the literature review and data analysis to inform recommendations to improve logistics support for 
the SOCR.
KEYWORDS: spares, readiness, operational availability, AO, total life cycle management, maintenance, Spe-
cial Operations Craft Riverine, SOCR, life-cycle, life Cycle, logistics support
RAPID EXECUTION OF AN ANALYSIS OF ALTERNATIVES FOR NATO 
SPECIAL OPERATIONS HQ: A SMART DEFENCE APPROACH
Marcos Cervantes–Major, United States Army
Christopher Enderton–Major, United States Army
Joshua Powers–Major, United States Army
Master of Business Administration, 2012
Lead Advisor: Keenan Yoho, Graduate School of Business and Public Policy
Support Advisor: Leo Blanken, Defense Analysis
After years of conducting operations in Afghanistan, NATO Special Operations Headquarters (NSHQ) de-
termined a need for an air wing. Air enablers are critical to Special Operations Force’s combat effectiveness. 
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This capability is not assembled overnight and training and equipment are vital to mission success. Under the 
new national strategy for a Smart Defense approach, a Rapid Analysis of Alternatives is needed to find the best 
way to establish an NSHQ air wing. 
In order to pursue a Smart Defense approach, the U.S. strategy needs to provide a short-term plan for rapid 
implementation. As the framework nation for the NSHQ, the U.S. would bear much of the economic burden 
for developing this capability. The most cost-effective approach to this strategy is to employ Excess Defense 
Articles for immediate use in NATO. The retiring CH-47D and UH-60L aircraft are proven capabilities still 
being used in Afghanistan and provide a stop-gap solution with low cost to the U.S. This solution provides an 
immediate capability to support NSHQ and provides time for member nations to begin training while work-
ing through political issues. In the long term, this strategy alleviates the U.S.’s cost burden and allows NATO 
to have a larger role in future conflicts.
KEYWORDS: analysis of alternatives for rapid acquisition using excess defense articles
AN ANALYSIS OF CONTRACT MANAGEMENT PROCESSES AT THE 
SPACE AND MISSILE SYSTEMS CENTER AND THE AIR FORCE LIFE 
CYCLE MANAGEMENT CENTER (WRIGHT–PATTERSON) USING 
THE CONTRACT MANAGEMENT MATURITY MODEL
William Y. Chang–Captain, United States Air Force
Geoffrey A. Levine–Captain, United States Air Force
Keith V. Philaphandeth–Captain, United States Air Force
Master of Business Administration, 2012
Lead Advisor: Rene G. Rendon, Graduate School of Business and Public Policy
Support Advisor: Cory Yoder, Graduate School of Business and Public Policy
The Contract Management Maturity Model (CMMM) is a proven tool for contract management process analy-
sis across all phases of the acquisition process. This includes procurement planning, solicitation planning, 
solicitation, source selection, contract administration, and contract closeout. We intend to use the Contract 
Management Maturity Assessment Tool (CMMAT) to apply the CMMM to the Space and Missile Systems 
Center (SMC) and the Air Force Life Cycle Management Center–Wright-Patterson (AFLCMC–WP) Contract 
Management processes. The SMC is headquartered at Los Angeles Air Force Base, California, and the AFL-
CMC–WP is at Wright-Patterson Air Force Base, Ohio. 
The primary purpose of this research is to analyze the SMC and the AFLCMC–WP contracting processes 
to identify key process area strengths and weaknesses, to discuss examples of contract management process 
tools, and to make recommendations for improvements if necessary. The results will provide the SMC and the 
AFLCMC–WP a snapshot of the maturity level of their contracting processes, allowing them to identify the 
unique challenges they face and not only provide an assessment tool to effectively engage and overcome these 
challenges but also potentially improve the organizations’ contracting process.
KEYWORDS: Space and Missile Systems Center, SMC, Air Force Life Cycle Management Center, AFL-
CMC, contract management maturity model, CMMM, contract maturity assessment tool, CMAT
38
MASTER OF BUSINESS ADMINISTRATION
A LEAN SIX SIGMA ANALYSIS OF STUDENT IN-PROCESSING
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Russell A. Tuten–Major, United States Marine Corps
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Advisor: Uday Apte, Graduate School of Business and Public Policy
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NPS is a top-tier research university that provides mid-grade officers from the Navy, Army, Air-Force, Ma-
rines, and Coast Guard, as well as DOD civilians and foreign partners, the opportunity to study full-time 
in pursuit of a master’s degree. The education gained improves the performance of military officers, which 
provides for better defense of our nation. 
The student in-processing method currently in use is confusing, time-consuming, and wasteful of school 
and service resources. There is little coordination between the different military branches and the school con-
cerning school specific and service exclusive check-in requirements. With little oversight or synchronization, 
bottlenecks form at several locations within the process, creating poor resource utilization and frustration on 
the part of the school, service, student and student’s family. The primary goal of this project is to study and 
provide recommendations for improving the student in-processing method at NPS using the Lean Six Sigma 
methodology.
KEYWORDS: Lean Six-Sigma, lean thinking, Six Sigma, DMAIC
BUILDING A CAPABILITIES NETWORK TO IMPROVE DISASTER PREPARATION 
EFFORTS IN THE EUROPEAN COMMAND AREA OF RESPONSIBILITY
Charles E. Daniels III–Lieutenant, United States Navy
Master of Business Administration, 2012
Lead Advisor: Aruna Apte, Graduate School of Business and Public Policy
Support Advisor: Marco DiRenzo, Graduate School of Business and Public Policy
The purpose of the MBA Project was to provide EUCOM decision makers with a reference of Non-Govern-
mental Organizations that prepare for and respond to disasters in their area of responsibility. The goal of the 
MBA project was to develop an analysis to assist EUCOM in mitigating the duplication of efforts and ensure 
resources are coordinated and distributed efficiently during disaster relief efforts. The research analyzes fac-
tors and mission sets of the Non-Governmental Organizations, which are key indicators for proper planning 
and conducting Department of Defense stability operations.
KEYWORDS: disaster preparedness, disaster relief, humanitarian assistance, non-governmental organiza-
tions, NGO, capabilities
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AVIATION LOGISTICS IN U.S. PACIFIC COMMAND: A COST-BASED ANALYSIS 
AND COMPARATIVE ADVANTAGE TO COMMERCIAL SHIPMENT
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Master of Business Administration, 2012
Matthew J. Beck–Captain, United States Marine Corps
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Master of Business Administration, 2013
Advisor: Edward H. Powley, Department of Business in Organizational Behavior
Co-Advisor: Simona L. Tick, Department of Business in Economics
The purpose of this study is to compare the cost and time-to-reliably-replenish constraints of commercial 
and military modes of shipment to the main three annual joint United States Pacific Command (USPACOM) 
exercises conducted in three distinct allied countries. This study also estimates potential cost savings if com-
mercial shipment becomes the primary means. Using a business case analysis, we compare the estimated costs 
of current methods for providing logistical support in USPACOM and provide recommendations to improve 
the system. 
The utilization of commercial companies as the primary means of shipment for aircraft parts in USPA-
COM is a national and military strategic imperative. Specifically, the current costs of operating KC-130J 
aircraft as the primary means of shipment far exceeds the costs if the primary mode of shipment became 
commercial agencies. Equally important is improving joint multi-national relationships and joint logistics best 
business practices. This would facilitate optimal assets in the Customs Departments of our allied nations. 
In considering and analyzing the above dynamics, this study will provide a cost-based analysis and qualita-
tive evaluation regarding the use of commercial agencies and/or United States Marine Corps KC-130J heavy-
lift aircraft in the shipment of F/A-18 aircraft parts within the USPACOM Area of Responsibility.
KEYWORDS: time-to-reliably-replenish, business case analysis, best business practices, cost-based analysis, 
qualitative evaluation
SASEBO, A CASE STUDY IN OPTIMIZING OFFICIAL VEHICLES
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The purpose of this research is to develop a comprehensive understanding of vehicle pools, how the number 
of vehicles authorized is determined, and how Commander Naval Installations Command (CNIC) manages 
assets through Transportation Reviews of Inventory Objectives (TRIOs). The specific objective of the pro-
posed research project is developing an optimization model of official vehicles, specifically for “B” pool, that 
can aid Commander Fleet Activities Sasebo. In this study, data is collected from Public Works Sasebo, Japan, 
and is intended to provide a continuation project for research conducted at additional Far East locations. The 
current study confirms the findings of previous analysis done in house at Sasebo while at the same time offer-
ing different options on vehicle pool make up. The study additionally provides a working optimization model 
for PWO Sasebo to use in future analyses.
KEYWORDS: optimization, official vehicle, admin vehicle, non-tactical vehicle, TRIO, NAVFAC, PWO, 
CFAS, Far East
40
MASTER OF BUSINESS ADMINISTRATION
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The acquisition process for the Department of Defense has recently seen acquisition setbacks characterized 
by cost overruns, schedule delays, and products that do not meet standards. Part of this problem has been at-
tributed to deficiencies with the acquisition workforce to include contracting professionals. A partial remedy 
has recently been to hire more contracting professionals to the acquisition workforce along with a revision 
of training requirements. But what if the government is not training contracting professionals properly? Are 
contracting professionals receiving the right education and training to obtain the requisite skills to contract 
successfully? Research indicates that commercial purchasing professionals must possess certain skill sets in 
order to be successful purchasing professionals. One of these skills is product knowledge, or knowledge of the 
product or service for which they contract. Because the government does not provide training or opportuni-
ties for contracting professionals to gain product knowledge, they are incapable of performing their job to 
the maximum potential. As a result of this shortcoming, there are adverse effects on the organization, such 
as a less motivated and more stressed workforce due to the lack of knowledge. This research exams academic 
theory, commercial practice, government application (with regards to the level of product knowledge contract-
ing professionals currently have), and its effect on an government organization.
KEYWORDS: product knowledge, contracting, acquisition, procurement, market research, motivation, 
stress, conflict, psychological capital
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In this thesis we used the program management approach to address the following questions: (1) how do 
different stakeholders define successful services contracts within the Navy? (2) how do different stakehold-
ers measure services contracts within the Navy? and (3) how should Navy services contracts be defined and 
measured? We conducted a survey of 168 key stakeholders. We discovered that when defining and measuring 
the success of a service contract all stakeholders tend to utilize outcome-related factors over process-oriented 
factors. We believe this is because outcomes tend to drive perceptions of success more than processes and are 
more easily quantifiable. Metrics used to measure success are typically related to cost, schedule, and perfor-
mance. Based on these findings, we provide recommendations on establishing better internal control mea-
sures, putting in place an operational audit process, and creating a standardized reporting process.
KEYWORDS: services contracts, services acquisition, stakeholder theory, agency theory, program manage-
ment, critical success factors, CSF
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I collected data from all available sources to determine what the training requirements would be for an en-
listed sailor at Fleet Readiness Center (FRC) Mid-Atlantic. This called for collecting data from the command 
and from sources available at Naval Postgraduate School. 
Navy-wide training requirements were collected. Also, FRC Mid-Atlantic collected data on qualifications, 
licenses, and medical training required by all rates within their command. The data was received in its raw 
form and the time to complete each requirement (from months to weeks) was converted into hours per year. 
It was assumed that each individual had an average of 19 days per month, eight hours a day, to be trained. The 
training was divided into four categories: Navy-wide, Qualifications, Licenses, and Medical. 
Qualification and License training consumed the most amount of time. Three specific rates are required to 
do more training than the other rates at the command. In particular, the Aviation Support Equipment Techni-
cian (AS) is required to complete over 36,000 hours of training combined. This amount of training is of great 
concern to command leadership, considering an individual only has a little over 1,800 hours in a given year to 
complete all assigned training. 
KEYWORDS: aviation, enlisted, training, requirements, yearly, rate, fleet, readiness, depot Mid-Atlantic
AN EMPIRICAL STUDY OF THE SOCIAL NETWORK OF THE 
CONTRACTING OFFICER’S REPRESENTATIVE
Jonathan W. Judy–Captain, United States Army
Master of Business Administration, 2012
Advisor: Janie Maddox, Graduate School of Business and Public Policy
Co Advisor: Ralucca Gera, Applied Mathematics Department
The overall purpose of this study is to conduct an in-depth analysis of the influence that the social network 
of the contracting officer’s representatives (COR) has on service contract oversight. The specific objective of 
this research project is to build on the understanding of the acquisition of services developed in prior research 
projects while focusing on an area neglected during these studies, the COR. In this study, a total of three 
social networks, spread across two military installations, were examined. Additionally, data was collected 
from interviews with members of each social network. This study serves as a pilot for future research to be 
conducted on CORs and their social networks. The findings of this research suggest that a relationship exists 
between certain attributes of the CORs’ social networks and their surveillance of the contractor and the ser-
vice contract. This study also provides some recommendations for procurement contracting officers (PCOs) 
to consider when they select an individual to serve as a COR for a service contract.
KEYWORDS: service contracts, services acquisition, contracting officer’s representative, contractor surveil-
lance, social network
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COMPARATIVE COST-BENEFIT ANALYSIS OF RENEWABLE ENERGY 
RESOURCE TRADE OFFS FOR MILITARY INSTALLATIONS
Jon Patrick McFaul–Major, United States Marine Corps
B.S., Oregon Institute of Technology, 1994
Paulina Sias Rojas–Major, United States Marine Corps
B.S., Nicholls State University, 2000
Master of Business Administration, 2012
Advisor: Geraldo Ferrer, Graduate School of Business and Public Policy
Second Reader: Nicholas Dew, Graduate School of Business and Public Policy
The purpose of this research is to analyze the framework the Department of Defense (DOD) is utilizing con-
cerning renewable energy and energy efficiency initiatives across military installations to determine the United 
States Marine Corps (USMC) and DOD’s potential savings by managing investments in renewable energy (in 
all installations) as a portfolio of opportunities that maximizes benefits and sustainability. In addition, this 
study evaluates renewable energy resource technologies that have the best long-term economic stability and 
the least challenges for future growth on military installations. Also, it describes how the challenges of human 
behavior, budget cuts, financing approaches, and regulations may play a big part in harnessing the optimal 
benefit from renewable energy resources. This study analyzes how comprehensive knowledge management, in 
combination with renewable energy efforts across installations, can capitalize DOD cost savings for long-term 
stability. This research recommends DOD take a comprehensive strategy approach through risk management 
analysis, information sharing, and better business practices.
KEYWORDS: renewable energy, Marine Corps military installations, energy security, net zero energy initia-
tive, energy financing approaches, cost benefit analysis 
AN ENTERPRISE-WIDE MODEL FOR REDISTRIBUTING EXCESS MATERIAL
Kevin S. McNulty–Lieutenant Commander, Supply Corps, United States Navy
Aaron J. Dillion–Lieutenant, United States Navy
Matt H. Mourning–Lieutenant, United States Navy
Master of Business Administration, 2012
Lead Advisor: Geraldo Ferrer, Graduate School of Business and Public Policy
Support Advisor: Kenneth Doerr, Graduate School of Business and Public Policy
For the last 10 years, the Navy has been consolidating its major business functions into an Enterprise Resource 
Planning (ERP) system to increase efficiency, reduce costs, and improve accountability. Much of this effort 
has focused on integrating information and standardizing business processes at the corporate level. Individual 
fleet units, such as ships and aircraft squadrons, have been largely left out. The decentralized management 
of fleet inventory often produces suboptimal results when viewed from the enterprise level. One of the most 
serious problems in the current model is investment in excess inventory. For example, in April 2012 nearly 
$171 million in system-wide inventory deficiencies could have been filled with excess material onboard fleet 
units. We approach this problem from both a short-term and a long-term perspective. In the short term, we 
analyze fleet inventory levels and show how a mixed-integer program could be used to efficiently redistribute 
this material while minimizing cost. For the long-term, we describe an enterprise-wide redistribution model, 
based on corporate lateral transshipment models, that uses ERP to automatically source requisitions to fleet 
units. We present three different logic trees to describe how such a model might be incorporated into ERP’s 
sourcing function.
KEYWORDS: enterprise resource planning, ERP, excess inventory management, transshipment model, 
business rules
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AN ANALYSIS OF EFFECT OF WATER RESOURCES CONSTRAINT 
ON ENERGY PRODUCTION IN TURKEY
Timur Tilki–First Lieutenant, Turkish Army
Huseyin Karakas–First Lieutenant, Turkish Air Force
Master of Business Administration, 2012
Lead Advisor: Geraldo Ferrer, Graduate School of Business and Public Policy
Support Advisor: John Khawam, Graduate School of Business and Public Policy
The purpose of this study is to measure the influence of Turkey’s water resources on energy production, con-
sidering growing demand in the future. In our study, we will examine water usage in electricity generation in 
different types of thermal power plants. The project will assess the available water resources in the future, the 
proportion of these resources that will be allocated to energy production, and the increasing energy demand 
for specific years in the future. Additionally, we will compute the number of thermal power plants and types 
to meet future energy demands by building an optimization model. Also, the project will include analysis of 
optimization model results in terms of correlation between water and energy. 
KEYWORDS: water resources, renewable, non-renewable, energy resources, power plants, energy produc-
tion, electricity generation, Turkey
EXTENDED WARRANTIES IN ARMY’S ACQUISITION CONTRACTS
Vinh Nguyen–Major, United States Army
Master of Business Administration, 2012
Lead Advisor: Noah Myung, Graduate School of Business and Public Policy
Support Advisor: John Khawam, Graduate School of Business and Public Policy
With the current fiscal constraints placed on the Army to help combat the national debt, the acquisition com-
munity must find cost-savings avenues without sacrificing mission readiness. During the acquisition process in 
the DOD, extended warranties are often made available by a supplier, a third party, or through self-insurance. 
The cost impact of extended warranties can be significant. Furthermore, the ability to service and maintain 
equipment, either at sea or on land, has a critical impact on the Army’s and the DOD’s mission capability. I 
will do a review of the warranty planning system in the Army and provide a case study on the purchase of 
55 Hewlett Packard Laser Printers in Afghanistan to illustrate the potential cost savings by using extended 
warranties; this review is based on a formal model and simulations in order to bridge the gap between the 
academic literature and the professional experiences of the service members in order to help solve the difficult 
task of determining the terms of extended warranty contracts and its value to the Army. While warranty plan-
ning is not required, it can potentially save the Army millions of dollars in day-to-day commercial products ac-
quisitions. The result of the model and simulation shows that making a large upfront purchase of an extended 
3 years, versus the free standard warranty of one year, can save the unit an average 11.16%. Due to the budget 
constraints, Contracting Officers, with the assistance of everyone in the acquisition process, should emphasize 
extended warranty purchases in commercial products to reduce risk and lengthen the life-cycle replacement 
cost to the government. The Army has a regulation emplace for the warranty management program in AR 
700–139, but I believe more guidance is needed from key leaders in order to fully realize the cost savings from 
extended warranties. 
KEYWORDS: extended warranty, warranty
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AN ANALYTICAL EVALUATION OF CONTINGENCY CONTRACTING OPERATIONS  
IN IRAQ AND AFGHANISTAN: CAPTURING CRITICAL 
CORPORATE KNOWLEDGE FOR THE FUTURE
Ryan E. Ocampo–Major, United States Army
Jennifer A. Mapp–Captain, United States Air Force 
Master of Business Administration, 2012
Lead Advisor: Elliot C. Yoder, Graduate School of Business and Public Policy
Support Advisor: Rene G. Rendon, Graduate School of Business and Public Policy
The purpose of this research is to capture valuable corporate knowledge from the senior leaders respon-
sible for contingency contracting operations in Iraq and Afghanistan There are two primary reasons for this 
research. The first reason is to document the history and evolution of CENTCOM Joint Theater Support 
Contracting Command (C–JTSCC); and the second reason is to use the consolidated lessons learned to shape 
recommendations to improve future contingency contracting operations. In this study, we focused on senior 
level leadership within the DOD, both from the acquisition and non-acquisition communities, to capture stra-
tegic-level lessons learned. Our research relies on qualitative data received via interviews with senior leaders. 
The loss of organic resources during the past 21 years of force restructuring and reductions left many capabil-
ity gaps and increased the need for contracted support. Operations in Iraq and Afghanistan only magnified 
the DOD’s reliance on contracted support and forced the DOD to focus on the effectiveness and efficiency of 
contingency contracting activities. The evolution of contingency contracting has not only been in scope but in 
the expectations placed on contingency contracting officers, the use of contingency contracting as a battlefield 
enabler, and the recognition of the need to manage contractors as part of the total force.
KEYWORDS: contingency contracting, operational contract support, joint contingency contracting com-
mand, theater contract support, CENTCOM Joint Theater Support Contracting Command, effects based 
contracting, lesson learned
AN ANALYSIS OF AVIATION MAINTENANCE OPERATIONS AND 
SUPPORTING COSTS, AND COST CAPTURING SYSTEMS
Alejandro Palomino–Lieutenant, United States Navy
B.S., Norfolk State University, 2004
Jesse C. Epp–Lieutenant, United States Navy
B.S., Embry-Riddle Aeronautical University, 2006
Master of Business Administration, 2012
Lead Advisor: Kenneth Doerr, Graduate School of Business and Public Policy
Support Advisor: Keebom Kang, Graduate School of Business and Public Policy
The United States Navy has a number of entities that work together to ensure that aircraft in the Navy are 
supplied with the parts and materials required to maintain mission readiness. An analysis of the operating and 
support system costs characterizes cost variance across Organizational, Intermediate, and Depot level mainte-
nance. In this report, we examine both labor and material costs for both repairable and consumable items and 
categorize those costs by type of maintenance action. This analysis is intended to help in the development of 
a cost model that could aid in both budget planning and execution.
KEYWORDS: cost analysis, naval aviation cost analysis, AFAST, DECKPLATE, O&S Cost, O&S cost 
analysis
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HEURISTICS FOR SOLVING PROBLEM OF EVACUATING  
NON-AMBULATORY PEOPLE IN A SHORT-NOTICE DISASTER
Andres Pico–Lieutenant Commander, United States Navy
Yong Hui Ronny Tan, Ministry of Defense, Singapore
Master of Business Administration, 2012
Co-Advisor: Aruna Apte, Graduate School of Business and Public Policy
Co-Advisor: Susan Heath, Graduate School of Business and Public Policy
As Humanitarian Assistance and Disaster Relief (HADR) operations gain importance, a number of problems 
become evident. The time-sensitive problem of evacuating non-ambulatory people from a disaster area proves 
to be a challenging combinatorial optimization problem. The scope of the problem is defined by drawing 
analogies to similar vehicle routing problems that have been previously addressed. Based on the basic Max-
Min Ant System (MMAS) algorithm, modeled after the behavior of ants seeking food, potential solution ap-
proaches to this problem are enhanced to improve quality and efficiency by hybridizing features such as a best 
solution list, elite ants, ranked contribution system, and heuristic procedures during route construction. Using 
a Nearly-Orthogonal Latin Hypercubes (NOLH) experimental design, the algorithm parameters are tuned for 
best empirical performance for a range of test scenarios.
KEYWORDS: ant colony optimization, ACO, disaster evacuation, Humanitarian Assistance and Disaster 
Relief, HADR, vehicle routing problem, VRP, nearly-orthogonal latin hypercubes, NOLH, set-covering prob-
lem, SCP
GOAL ORIENTATION FRAMING AND ITS INFLUENCE ON PERFORMANCE
John D. Porter–Lieutenant Commander United States Navy
B.A., Auburn University, 1999
Master of Business Administration, 2012
Advisor: Noah Myung, Graduate School of Business and Public Policy
Second Reader: R. Wythe Davis, Graduate School of Business and Public Policy
Motivated by the regulatory focus theory and the Offensive Mindset theory, I researched the influence of 
framed instructions (offensive, defensive, no messaging) in stressful and stress-free environments. Participants 
(N = 213) completed one of two tests: a basic math test in a quiet room, and a simulated shooting course in 
a room with the game’s volume maximized. Participants were primarily active-duty military, along with civil-
ian staff members, teaching professors, and lecturers. Participants rolled dice to randomly select the framing 
instructions that they would be given. In the basic math test, participants who received framed instructions 
consistent with their regulatory focus answered more questions correctly than those who received framed 
instructions that were incompatible. For example, a promotion-focused participant receiving defensive mes-
saging answered fewer questions correctly than one receiving offensive messaging. Under simulated shooting, 
course game offensive framing showed an increase in both speed and accuracy regardless of regulatory focus. 
This research represents one of the first tests of regulatory focus and messaging conducted under stress. The 
results were unexpected and may open new doors in research.
KEYWORDS: goal orientation, framing, performance, regulatory form, offensive mindset
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STRATEGIC RETIREMENT REFORM: IDENTIFYING THE BROADER 
STRATEGIC EFFECTS FROM CHANGES IN HUMAN CAPITAL
Robert E. Proulx, Jr.–Captain, United States Marine Corp
Kelley Slaughter–Lieutenant, United States Navy
Master of Business Administration, 2012
Lead Advisor: Nick Dew, Graduate School of Business and Public Policy
Support Advisor: Marco Direnzo, Graduate School of Business and Public Policy
This project seeks to understand the changes in the decision-making process to stay or leave the military upon 
adoption of a defined contribution retirement system, and the potential implications of human capital that 
might follow. Multiple theses have been written regarding potential cost savings of a defined contribution plan 
and how a change of this nature could affect military personnel retention rates. This project differs from other 
research in the field in that we assume the Department of Defense will shift the retirement compensation away 
from a pension system and 20-year vesting of benefits in the near future. This report focuses on the decision-
making process that service member’s use, the potential implications for the services that might follow under 
a DC plan, and how that decision-making process might change. Specifically, we utilize the unfolding model 
of voluntary turnover to assess the decision-making process for military personnel and assess the potential 
impacts from a voluntary turnover, retention, and Human Capital Theory perspective. 
KEYWORDS: Defense Business Board, DBB, defined contribution, knowledge retention, knowledge loss, 
employability, voluntary turnover, turnover, defined benefit, human capital, human capital externalities
THE POTENTIAL EFFECTS OF THE DEFENSE BUSINESS BOARD 
MILITARY COMPENSATION TASK GROUP’S 2011 RECOMMENDATIONS 
ON ACTIVE-DUTY SERVICE MEMBER RETIREMENT
Jason C. Schneider–Captain, United States Marine Corps
Neil L. Ebuen–Lieutenant, United States NavyMaster of Business Administration, 2012
Lead Advisor: Noah Myung, Graduate School of Business and Public Policy
Support Advisor: Wythe Davis, Graduate School of Business and Public Policy
In July 2011, the Defense Business Board (DBB) made recommendations to the Secretary of Defense for 
modernizing the military retirement system. If implemented, the plan would significantly modify military 
retirement as it has been since its inception, shifting it from a defined benefit plan to a defined contribution 
plan. This study compared the current defined benefit retirement plan to a hypothetical, retrospective defined 
contribution plan using the constraints proposed by the Defense Business Board Military Compensation Task 
Group. Also, this study gathered service members’ sentiments about the current military retirement system 
and any proposed changes. This is an important topic because it revealed the potential financial effects on a 
service members’ retirement savings, as well as government and departmental challenges, should a new retire-
ment system be implemented. This study created a mathematical model to simulate accumulated savings under 
the proposed DB plan and then compared it to the lump sum equivalent of the existing DB plan.
The model considered three investment strategies for asset allocation for active duty personnel (i.e., officer 
and enlisted) spanning a 20-year career beginning in January 1991 and ending in December 2010. Additional-
ly, this study surveyed active-duty service members assigned to the Naval Postgraduate School and personnel 
assigned to the II Marines Expeditionary Force. The survey gathered feedback on service members’ attitudes 
toward military retirement in general and proposed changes to the military retirement system. For an officer, 
the model showed that under a DC plan accumulated savings were only 37.5% of the lump sum equivalent of 
total annuities received under the current DB plan. Likewise, for an enlisted service member this value was 
31.9%. The survey showed that an overwhelming majority of service members are in favor of retaining the 
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current DB retirement system, or a gradual transition into a new retirement system. 
KEYWORDS: military retirement, reform, Defense Business Board, retirement reform, defined benefit, de-
fined contribution
INVESTIGATING THE RELATIONSHIP BETWEEN CUSTOMER WAIT TIME 
AND OPERATIONAL AVAILABILITY THROUGH SIMULATION MODELING
Dustin Thorn–Major, United States Marine Corps
Matthew Hubbard–Captain, United States Marine Corps
Master of Business Administration, 2012
Co-Advisor: Kenneth Doerr, Graduate School of Business and Public Policy
Co-Advisor: Geraldo Ferrer, Graduate School of Business and Public Policy
Customer Wait Time (CWT) measures all supply-chain processes, from the time a customer places an order 
until the item is delivered. The Marine Corps intermediate supply activity, the Supply Management Unit 
(SMU), has the primary task of reducing the amount of time it takes for the operating forces to receive supplies 
by stocking items close to the warfighter. Such forward positioning of repair parts shields the operating forces 
from delays found at the wholesale inventory level, thereby increasing the material readiness of the operating 
forces. Intuitively, decreasing CWT increases operational availability (Ao), but the degree and magnitude of 
this relationship has yet to be quantified. This lack of understanding pertaining to the relationship between 
Ao and CWT has led to arbitrary stock policies that do not account for the cost and benefit they provide. This 
project centers on monetizing the relationship between these variables through simulation modeling and pro-
vides a tool whereby stock determination can be made based on desired end states.
KEYWORDS: customer wait time, operational availability, readiness, Monte Carlo simulation modeling
OPTIMIZING PROJECT SELECTION AT THE DEPARTMENT 
OF PUBLIC WORKS, PRESIDIO OF MONTEREY
Jesse L. Whitfield–Lieutenant, United States Navy
B.S., Texas State University, 2007 
Master of Business Administration, 2012
Lead Advisor: Aruna Apte, Graduate School of Business and Public Policy
Support Advisor: Uday Apte, Graduate School of Business and Public Policy
Large organizations suffer from insufficient resources to complete all project requests submitted throughout 
the year. With the high volume of project requests received and the limited resources available, picking proj-
ects to fund that will return the highest value to the organization can be a daunting task. The purpose of this 
research is to help management make optimal decisions regarding project selection and determine whether 
the introduction of an Excel-based optimization model would benefit an organization in its selection process. 
This research focuses on the project selection process for the Department of Public Works for the Presidio of 
Monterey Army installations in the Monterey area. The results from the current fiscal year’s selection process 
are compared with the results from the optimization model. This demonstrates how analytical tools, specifi-
cally an optimization model, can add value to an organization by increasing the number of projects selected. 
One of the conclusions of this thesis is that for the model to properly reflect the values of the organization, 
a different weighting system would be needed. Therefore, this research recommends that the optimization 
model be used, but only as a non-biased opinion on which projects should be selected.
KEYWORDS: knapsack, Excel, optimization model, Department of Public Works, Presidio of Monterey
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DOD IMPLEMENTATION OF THE BETTER BUYING POWER INITIATIVES
Shamika N. B. Woodruff–Captain, United States Air Force
B.S., United States Air Force Academy, 2005
Master of Business Administration, 2012
Advisor: Rene G. Rendon, Graduate School of Business and Public Policy
Co-Advisor: Mark E. Nissen, Graduate School of Operational and Informational Sciences
The United States economy is in a phase of fiscal stress; however, if the rate of spending continues as it has dur-
ing the last three presidential terms, the United States will soon experience a state of fiscal crisis. The United 
States must take measures to affect the rate of spending. Since the 1940s, DOD has made trade-offs on the 
goals and priorities of stakeholders within the system—also known as acquisition reform. This research makes 
an assessment on how DOD has implemented the last acquisition reform, the Better Buying Power initiatives 
(BBPi). Interviews were conducted at the SBIRS program office and the Defense Acquisition University. The 
interviews focused on the execution of the BBPi within the SBIRS program and the training provided to the 
acquisition workforce on the BBPi by the DAU. The research found that training had been provided to the 
acquisition workforce, however, those at the tactical level were not taking advantage of the initiatives because 
many viewed them as a “marching order” versus a suggestive starting point to create successful and innova-
tive acquisition outcomes. The BBPi are an excellent entry point for addressing past missteps; however, more 
guidance in the field is required for successful implementation.
KEYWORDS: Acquisition Reform; BBPi, Better Buying Power; DAU, Acquisition Outcomes, SBIRS, 
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COMPARISON OF COMPLEMENTARY SEQUENCES IN HYBRID PHASE AND 
FREQUENCY SHIFT KEYING CW RADAR USING PERIODIC AMBIGUITY ANALYSIS
Francisco José Castañeda–Lieutenant, Colombian Navy
B.S., Oklahoma University, 2002
Master of Science in Applied Physics, 2012
Advisor: Phillip E. Pace, Department of Electrical and Computer Engineering
Second Reader: Richard Harkins, Department of Physics
Continuous waveform (CW) polyphase sequences for radar have a much lower power spectral density (PSD) 
than pulsed signals, but they can retain the same target detection capability. The use of different phase values 
or subcodes to modulate the carrier provides a low probability of intercept (LPI) radar waveform which can-
not be seen by a non-cooperative intercept receiver (NCIR). Also, it is a low probability of detection (LPD) 
waveform due to the low PSD. Frequency shift keying (FSK) radar has a higher PSD but is moved about 
quickly in frequency over a large bandwidth in which the NCIR cannot follow. Consequently, the FSK (usually 
a Costas frequency set) remains a LPI signal but not a LPD. To combine the advantages of each waveform, this 
thesis presents a hybrid FSK/PSK emitter waveform to further the LPI, LPD characteristics. By combining 
both techniques (PSK/FSK), a high time-bandwidth waveform is constructed that provides better LPI/LPD 
characteristics than each individual waveform. The periodic ambiguity function (PAF) is evaluated for three 
different complementary sequences to modulate a Costas frequency set. The peak time and Doppler sidelobes 
of the PAF are compared against the P4 polyphase modulation for the Golay complementary sequence (15 
dB improvement), the quaternary periodic complementary sequence (16 dB improvement), and the quaternary 
Golay complementary sequence (18 dB improvement).
KEYWORDS: continuous waveform, CW, power spectral density, PSD, non-cooperative intercept receiver, 
NCIR, complementary sequence, Golay code, frequency hopping, autocorrelation function, ACF, periodic 
ambiguity function, PAF, phase shift keying, PSK, low probability of intercept, LPI
GAAS/INAS MULTI QUANTUM WELL SOLAR CELL
Evangelos Koletsios–Hellenic Navy
B.S., Hellenic Naval Academy, 2001
Master of Science in Applied Physics, 2012
Advisor: Sherif Michael, Department of Electrical and Computer Engineering
Co-Advisor: Gamani Karunasiri, Department of Physics
In this thesis, Silvaco software is used to analyze a solar-cell structure containing quantum wells. Success-
ful results will allow the exploitation of most of the advantages of quantum-well systems. This challenging 
research represents the first time Silvaco simulation software has been used in the design of such a solar cell. 
This research is promising because of its potential to increase the attainable energy efficiency of solar photon 
conversion, due to tunable bandgaps, that can absorb most of the solar spectrum, which conventional single-
layer crystalline solar cells cannot do. The ultimate goal is the assembly of a quantum-well layer to achieve high 
efficiency. A theoretical infinite-layer cell can reach an efficiency of 86% (constrained by thermodynamical 
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limits). Quantum wells can reach 65%+ when a multilayer cell has reached 49% and are relatively expensive 
to fabricate.
KEYWORDS: Robots, Robotics, Amphibious Vehicles, Mobility, Surf-zone, Dynamic Model, Kinematic 
Model, Vicon Motion Capture, Gazebo, Ros, Ubuntu, Simulation, Lagrangian Mechanics 
MODELING AND SIMULATION FOR A SURF ZONE ROBOT
Eric D. Shuey–Lieutenant, United States Navy
B.S., United States Naval Academy, 2006
Mika Shuey–Lieutenant, United States Navy
B.S., United States Naval Academy, 2008
Master of Science in Applied Physics, 2012
Co-Advisors: Richard Harkins, Department of Applied Physics
Timothy H. Chung, Department of Systems Engineering
A kinematic and dynamic model for a three degree-of-freedom surf zone robot is developed and tested with a 
physical test platform and with a simulated robot in Robot Operating System. Derived from Lagrangian me-
chanics and relying on angular wheel velocities from encoders, the model successfully demonstrates accurate 
prediction of motion on simple terrain. The application of the model to future platforms is analyzed, and a 
broad examination of the current state of surf zone robotic systems is provided. An in-depth discussion of 
the potential improvements to the model is made and the critical work still needed to realize a complete and 
deployable surf zone platform is described for future study. 
KEYWORDS: robots, robotics, amphibious vehicles, mobility, surf-zone, dynamic model, kinematic model, 
vicon motion capture, Gazebo, Ros, Ubuntu, simulation, Lagrangian mechanics
MICROSTRUCTURE AND DYNAMIC FAILURE PROPERTIES OF  
FREEZE-CAST MATERIALS FOR THERMOBARIC WARHEAD CASES 
Yi Ming Tan–Civilian, Defence Science and Technology Agency (Singapore)
B.Eng., National University of Singapore, 2005
Master of Science in Applied Physics, 2012
Advisor: Joseph Hooper, Department of Physics
We consider the microstructure and dynamic failure of ice-templated freeze cast alumina materials that are 
currently being studied for novel warhead cases. The freeze-cast matrix is a porous, cellular structure of 
overlapping lamellae similar to biomaterials such as nacre. This lightweight matrix provides a high-toughness 
shell that can be filled with polymers or combustible reactive materials. Three porosities of alumina freeze-
cast structures were studied, and a systematic variation in microstructural properties, such as lamellar width 
and thickness, was observed with changing porosity. Dynamic impact tests were performed in a single stage 
light-gas gun to examine the failure properties of these materials under high strain-rate loading. Nearly com-
plete delamination was observed under impact, along with characteristic cracking across the lamellar width. 
Average fragment size decreased with increasing porosity; a theoretical model was developed to explain this 
behavior. Based on an energy balance between kinetic, strain, and surface energies within a single lamella, we 
are able to predict the characteristic fragment size using only standard material properties of bulk alumina.




PROTOTYPING OF AN OPEN-ARCHITECTURE CMG SYSTEM
Kerri L. Ackman–Lieutenant, United States Navy
B.S., United States Naval Academy, 2008
Master of Science in Astronautical Engineering, 2012
Advisor: Mark Karpenko, Department of Mechanical and Aerospace Engineering 
Co-Advisor: I. M. Ross, Department of Mechanical and Aerospace Engineering
The purpose of this thesis is to contribute to the development of the next generation of spacecraft attitude 
control systems by designing and building a prototype open-architecture control moment gyroscope (CMG). 
The focus is on the CMG mechanism, with emphasis on the momentum wheel assembly. An open-architec-
ture system enables customizable software configuration and allows for future system upgrades, component 
swapping, and integration with other systems. This technical objective was approached through an iterative 
design process in which several mechanical design configurations were explored prior to the manufacturing 
of the final prototype. Issues related to the CMG mechanical design, the details of the CMG manufacturing 
process, including balancing requirements, and integration of the CMG components are discussed. Several 
experiments illustrate the performance of the CMG prototype. This newly designed CMG prototype will ex-
tend the capabilities of the NPS Reconfigurable Spacecraft Autonomy Testbed (R-SAT) simulator and enable 
demonstrations of advanced attitude control concepts for CMG spacecraft.
KEYWORDS: CMG, control moment gyroscope, gimbal, momentum wheel, momentum wheel assembly
DESIGN AND LABORATORY IMPLEMENTATION OF AUTONOMOUS OPTIMAL 
MOTION PLANNING FOR NON-HOLONOMIC PLANETARY ROVERS
Travis K. Bateman, Lieutenant, United States Navy
B.S., San Diego State University, 2006
Master of Science in Astronautical Engineering, 2012
Co-Advisor: I. M. Ross, Department of Mechanical and Aerospace Engineering
Co-Advisor: M. Karpenko, Department of Mechanical and Aerospace Engineering
This work investigates the challenge of designing and implementing minimum-time trajectories for an au-
tonomous, non-holonomic, planetary rover. The optimal trajectories were implemented at the Control and 
Optimization Laboratories with a TRAXXAS remote controlled vehicle modified to enable autonomous 
operations. These modifications include the addition of an ArduPilot controller into the architecture of the 
vehicle. The ArduPilot controls the inputs to the drive motor and steering servos to implement the trajectory 
commands generated by the trajectory optimization tool, DIDO.
The challenging problem of parallel parking was used to evaluate a canonical maneuvering scenario and 
illustrate a procedure for motion planning that could be used for guiding a planetary rover. Three cases were 
evaluated with different starting points to illustrate the difficulties associated with controlling a non-holo-
nomic vehicle. The starting points were located in front of, next to, and behind the parking space. In addition 
to each case, three scenarios were evaluated for complexity: no cars, two cars parked with an ideal amount 
of space between them, and two cars parked with minimal space between them. A VICON motion capture 





system was used to measure the vehicle trajectory in experiments.
KEYWORDS: pseudospectral optimal control, trajectory optimization, path planning, DIDO
DEVELOPMENT, INTEGRATION, AND TESTING OF A NANO-SATELLITE COUPLING 
MECHANISM USING SHAPE MEMORY ALLOY FOR AN INTERFERENCE JOINT
Alberto O. Perez–Lieutenant Commander, United States Navy
A.A., Miami Dade Community College, 1999
B.S., University of Florida, 2001
Master of Science in Astronautical Engineering, 2012
Advisor: Marcello Romano, Department of Mechanical and Aerospace Engineering
Co-Advisor: James Newman, Space Systems Academic Group
This thesis contains the results of a complete redesign effort including development, integration, and experi-
mental testing of a very small mechanical coupling mechanism. This mechanism is suitable for nano-satellites 
and uses a shape memory alloy (SMA) ring press-fit into a metallic bushing to create a releasable interference 
joint. A detailed explanation of the techniques used to press-fit the SMA ring into the metallic bushing and 
how it decouples from the metallic bushing is included, along with a description of why the SMA ring shrinks 
to its austenite phase upon heat activation. The coupling—engineered to be as small as one tenth of a cubic 
centimeter—is capable of achieving holding strengths in excess of 135 N (30 lbf). 
SMA characteristics and current release mechanisms are explained, and tests are conducted to validate the 
holding strength achieved by the interference joint between the SMA and the metallic bushing. The design 
and part selection for each component of the Engineering Design Unit (EDU) is documented and launch 
conditions simulated to test the EDU’s performance, releasability, and validate the static holding force. Finally, 
this thesis describes the simulated integration of the EDU into a 3U CubeSat structure.
KEYWORDS: shape memory alloy, SMA, nickel titanium, Niti, nichrome wire, press-fit, interference joint, 
austenite, twinned martensite, detwinned martensite, Cubesat, non-explosive actuation,
DESIGN AND HARDWARE-IN-THE-LOOP IMPLEMENTATION OF OPTIMAL 
CANONICAL MANEUVERS FOR AN AUTONOMOUS PLANETARY AERIAL VEHICLE
Marta K. Savage–Lieutenant, United States Navy
B.S., United States Naval Academy, 2004
M.S., American Military University, 2009
Master of Science in Astronautical Engineering, 2012
Co-Advisor: Mark Karpenko, Department of Mechanical and Astronautical Engineering
Co-Advisor: I. Michael Ross, Department of Mechanical and Astronautical Engineering
A truly autonomous aerial vehicle is required for conducting aerial missions at distances great enough to cause 
time lag in communications, such as on other planets. This level of autonomy also reduces the requirement 
for trained UAV pilots to fly round-the-clock missions. Development of optimal canonical maneuvers is a 
step towards achieving real-time optimal trajectory generation and more fully autonomous aircraft capable of 
independent and efficient flight maneuvering.
This thesis develops a model of the MONARC aerial vehicle and sets up the optimal control problem for 
generating canonical maneuver profiles. The DIDO optimal control software is used in order to generate 
time-optimal trajectories for flight implementation on the MONARC test bed. The ability of the MONARC 
to fly the optimal trajectories is verified using a 6DOF SIMULINK model. Several canonical maneuvers were 
developed and optimized to generate trajectories for multiple flight scenarios. One of these cases is analyzed 
for implementation as part of a Hardware-in-the-Loop (HIL) simulation. This HIL test will verify that the 
optimization model has sufficient fidelity to be used to generate optimal trajectories that can be physically 
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flown by the MONARC.
KEYWORDS: UAV, autonomous, unmanned aerial vehicle, multiplex mentor, MONARC, optimization, 
trajectory planning, minimum time problem, min time, optimal control problem, DIDO, SLUGS,
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DETERMINATION OF PRESSURE EQUIVALENT NOISE 
SIGNAL OF VECTOR SENSORS IN A HYBRID ARRAY
Chuen Wah Kok–ME5, Republic of Singapore Navy
B.Eng., University of Adelaide, 2005
Master of Science in Combat Systems Technology, 2012
Advisor: Daphne Kapolka, Department of Physics
Co-Advisor: Kevin B. Smith, Department of Physics
The advent of particle velocity sensors as a viable addition to traditional pressure-based sensors in acoustics 
has fueled considerable research into the additional capabilities they might bring. Previous work successfully 
demonstrated a working acoustic beamformer using a hybrid array comprised of a single conventional omnidi-
rectional microphone and two 3D Microflown Ultimate Sound Probes in an anechoic chamber. These Micro-
flown sensors are vector sensors. They have enhanced directionality due to the inclusion of three orthogonal 
particle velocity sensors with a microphone. Unfortunately, the signals of the particle velocity sensors obtained 
outside in light, gusting wind were unusable due to broadband noise. Since the fundamental limit to detecting 
quiet targets depends on the noise floor, the aim of this thesis was to perform an in situ measurement of the 
pressure equivalent noise floor of all sensors in the array and to minimize the wind noise. Noise levels mea-
sured in an anechoic chamber were 9-15 dB higher than the levels expected from the sensors alone. The ad-
ditional noise is attributed to the data acquisition equipment. The use of an ACO WS7 windscreen was shown 
to be extremely effective in mitigating broadband wind noise.
KEYWORDS: particle velocity, acoustic array, acoustic vector sensor, microflown, hybrid array, directional, 
pressure equivalent noise floor





CLUSTERING SIMILARITY DIGEST BLOOM FILTERS IN SELF-ORGANIZING MAPS
John C. Delaroderie–Civilian, Department of the Navy
B.S., U.S. Naval Academy, 1997
Master of Science in Computer Science, 2012
Advisor: Joel Young, Department of Computer Science
Second Reader: Craig Martell, Department of Computer Science
In response to increasing numbers of cases involving digital media, and the increasing sizes of and number 
of pieces of media in those cases, forensic investigators are relying more and more on triage techniques for 
prioritizing which media to review. This thesis describes a framework for clustering documents acquired dur-
ing a digital forensics investigation on a self-organizing (aka Kahonen) map allowing new documents to be 
categorized relative to existing documents. Furthermore, the presented algorithm avoids the need to work 
with source documents; however, sdhash fingerprints, allowing a fifty-fold reduction in data, are required. To 
test the methodology, document fingerprints were regenerated from the SOM and compared.
KEYWORDS: self-organizing maps, SOM, neural networks, similarity digest bloom filters, SDHASH, fo-
rensics, triage 
DEVELOPMENT AND ANALYSIS OF SECURITY POLICIES 
IN SECURITY ENHANCED ANDROID
Ryan A. Rimando–Civilian
B.S., College of Charleston, 2010
Master of Science in Computer Science, 2012
Advisor: George W. Dinolt, Department of Computer Science
Second Reader: Karen Burke, Department of Computer Science
This thesis examines Security Enhanced Android. Both its policy and its additional security features are 
explored. The policy is examined in depth, providing a better understanding of the security provided by SE 
Android. We analyze the default SE Android policy, identify potential weakness, and change the policy to 
facilitate control over communication channels. A proof-of-concept set of applications is developed to dem-
onstrate how SE Android can be used to improve application security. The proof-of-concept policy is then 
analyzed to determine if security goals are met.
KEYWORDS: Android, SE Android, SE Linux, security policy





AUTOMATED POLICY UPDATING USING A SEMANTIC WIKI
Dawn M. Swisher–Civilian, United States Navy
B.S., University of Colorado, Colorado Springs, 2008
Master of Science in Computer Science, 2012
Advisor: Karen L. Burke, Department of Computer Science
Second Readers: Zachary Peterson, Department of Computer Science and
Christine Haska, Vice President, Information Resources and Chief Information Officer
The process of updating and maintaining policy updates at the local implementation level is currently a time-
consuming manual process with vast room for improvement. A timely and accurate means of conveying policy 
updates from the higher levels in the government to the lower levels is needed.
This thesis describes a taxonomy as a first step to remedying the problem of maintaining current policies 
when upper-level policies are updated. This is especially important in regards to Information Assurance poli-
cies because of the fast-changing nature of the technology involved.
A taxonomy was defined and then implemented utilizing wiki technology for demonstration purposes. 
This research is further discussed in terms of its portability across the government as a means to automatically 
convey policy changes from upper levels to lower levels in order to maintain responsive forces backed up by 
current policies.




WHY UW: FACTORING IN THE DECISION POINT FOR UNCONVENTIONAL WARFARE
Ryan C. Agee–Major, United States Army
B.S., California Maritime Academy, 2000
Maurice K. DuClos–Chief Warrant Officer Four, United States Army
B.S., Excelsior College, 2010
Master of Science in Defense Analysis, 2012
Advisor: Leo Blanken, Department of Defense Analysis
Second Reader: Doowan Lee, Department of Defense Analysis
Third Reader: Randy Burkett, CIA Representative to Naval Postgraduate School
There has been a dramatic unconventional warfare (UW) renaissance in recent years. Much of the published 
material on the subject has been focused on what unconventional warfare is, re-defining it, and attempting to 
frame the concept of its use as it relates to the current military operational environment. Little work has been 
produced that examines the more basic question: Why UW? 
This research begins where the 2009 redefinition of UW left off. Identifying an expanded field of 51 cases 
of U.S.-sponsored unconventional warfare from 1892 to 2010, the authors select four cases that represent a 
wide variety of UW methods, locations, and goals. These four cases of UW are compared with one case of 
conventional warfare focusing on the question: What are the factors that lead to the use of unconventional 
warfare as a strategic policy option? 
This study empirically identifies what factors lead to the use of unconventional warfare. The results of this 
study provide recommendations for the advancement of UW as a strategic option. By understanding the why 
first, as in why unconventional warfare is chosen as a method of operation, the subsequent questions of how 
and who become easier to answer.
KEYWORDS: unconventional warfare, UW, decision points, networks, covert cction, covert operations, 
irregular warfare, special forces, phase 0, left of beginning, operational steady state, TPAJAX, STCIRCUS, 
STBARNUM, OPHOTFOOT, OPWHITESTAR, Iran-Contra, OPJUSTCAUSE
AIR POWER IN IRREGULAR WARFARE
Steven J. Ayre–Major, United States Air Force
B.S., United States Air Force Academy, 2000
MBA, Auburn University, 2009
Jeremy F. Hough–Major, United States Air Force
B.S., Trinity College, 1998
MBA, Daniel Webster College, 2008
Master of Science in Defense Analysis, 2012
Advisor: John Arquilla, Department of Defense Analysis
Second Reader: Brian Greenshields, Department of Defense Analysis
History is replete with examples of innovations that have proved essential to victory in war. Few innovations 
have provided the consistent and often decisive impact that air power has delivered in conflict. Across its rela-
tively short history, the concept of air power has maintained a resiliency of innovation across the doctrinal, 
strategic, organizational, and technological levels. However, warfare itself has witnessed significant changes 





over the course of the last century. No longer is the classical, conventional state-on-state conflict the principal 
method of combating one’s enemies. In its place, irregular warfare (IW) has arguably become the norm in 
conflict today. However, we have yet to see air power applied to modern-era irregular conflicts with the same 
level of success achieved in past conflicts. This thesis examines the use of air power in IW in order to answer 
the following questions: What organizational forms are associated with the successful use of air power in ir-
regular warfare? What technologies? What concepts of operations? What level of coherence between strategic 
and operational/tactical execution is associated with the successful use of air power in IW? And finally, what 
should the future role of air power in IW be?
KEYWORDS: air power, airpower, irregular warfare, Air Force
THE ROLE OF CIVIL AFFAIRS IN UNCONVENTIONAL WARFARE
Garric M. Banfield–Master Sergeant, United States Army
B.S., University of Maryland University College, 2009
Jonathan G. Bleakley–Major, United States Army
B.A., Colorado State University, 2000
Master of Science in Defense Analysis, 2012
Advisor: Randy Burkett, Department of Defense Analysis
Second Reader: , Department of Defense Analysis
With the renewed focus on Unconventional Warfare as a means of achieving U.S. Foreign and National Se-
curity Policy goals, the U.S. Army Special Operations Command Civil Affairs force must assess its capability 
to conduct Civil Affairs operations in support of an Unconventional Warfare campaign. This thesis examines 
Civil Affairs’ current role and surveys past conflicts to explore Civil Affairs’ potential role in all phases of 
Unconventional Warfare. It assumes that political and logistical networks are the keys to building and sustain-
ing a revolutionary movement. This thesis answers the following questions: How can current Civil Affairs 
forces deployed for an operation identify, develop and motivate revolutionary networks that can be activated 
to sustain a revolution and fulfill U.S. policy needs within a foreign nation? How can Civil Affairs doctrine be 
revised to better support these tasks?
KEYWORDS: civil affairs, civic action, insurgency, revolution, unconventional arfare
AMERICAN SERVICE: NEW NATIONAL SERVICE FOR THE UNITED STATES
Matthew S. Brennan–Major, United States Air Force
B.S., Syracuse University, 1998
Kyle L. Upshaw–Major, United States Army
B.S., United States Military Academy, 2000
Master of Science in Defense Analysis, 2012
Advisor: Anna Simons, Department of Defense Analysis
Second Reader: George W. Lober, Department of Defense Analysis
Numerous Americans fear that their way of life is at risk—a risk that is generated as American society grows 
increasingly diverse. To strengthen the bonds of a great nation, this thesis describes how national service, or 
better yet, American Service could be implemented. The thesis explores the theory behind national service 
along with offering domestic and foreign examples. By extracting best practices from case studies, the authors 
offer a set of ten prescriptions for a future American Service program that range from it being compulsory to 
offering different options for service.
KEYWORDS: national service, volunteerism, universal service, Corporation for National and Community 
Service, AmeriCorps, Peace Corps, military service 
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MAKING A DIFFERENCE WITH AVIATION FOREIGN INTERNAL DEFENSE
Eric M. Carrano–Major, United States Air Force
B.S., United States Air Force Academy, 2000
M.S., South Dakota School of Mines and Technology, 2008
Master of Science in Defense Analysis, 2012
Advisor: Anna Simons, Department of Defense Analysis
Second Reader: Brian H. Greenshields, Department of Defense Analysis
This thesis analyzes how U.S. Aviation Foreign Internal Defense (AvFID) proved itself to be a critical com-
ponent in the successful campaign against the Hukbalahap (i.e., Huks) in the Philippines and the Farabundo 
Marti National Liberation Front (FMLN) in El Salvador. In addition, this thesis explores how AvFID was 
employed in Vietnam and why AvFID was not successful there. The overall argument is that airpower was not 
a decisive factor in the two successful counterinsurgency campaigns examined. However, airpower certainly 
played a critical role in quelling both insurgencies and without U.S. AvFID the air forces in the Philippines 
and El Salvador would not have been able to employ airpower as effectively as they did. In contrast, Vietnam 
offers a case study where AvFID failed; this thesis explores why. Ultimately, the reader should walk away with 
ideas about how to implement AvFID more effectively, and that if done right, can help ensure that AvFID can 
make a significant difference in a counterinsurgency campaign.
KEYWORDS: Aviation Foreign Internal Defense, AvFID, El Salvador, Philippines, Hukbalahap Rebellion, 
Vietnam, Edward Lansdale, Ramon Magsaysay, Ngo Dinh Diem, counterinsurgency, COIN, airpower in ir-
regular warfare, aviation advisors
A LINE IN THE SAND: PROSPECT THEORY AND NASH 
ARBITRATION IN RESOLVING TERRITORIAL DISPUTES
Brett A. DeAngelis–Major, United States Air Force B.S., The Pennsylvania State University, 1999
M.S., Embry-Riddle Aeronautical University, 2008
Master of Science in Defense Analysis (Irregular Warfare), 2012
Advisor: Frank Giordano, Department of Defense Analysis
Second Reader: Doowan Lee, Department of Defense Analysis
Territorial disputes—often fueled by ethnic animosity or competition for scarce resources—are often cata-
lysts for conflicts that can lead to war. To reduce the prospect of conflict, and larger-scale war, peaceful and 
enduring resolutions to territorial problems are desirable. The process of conflict resolution should provide 
parties with a lasting, mutually agreeable outcome. Prospect theory has the potential to determine the types 
of territorial disputes that may be candidates for an arbitrated resolution. Nash arbitration may provide an 
optimal solution to both parties, forestalling conflict escalation. This thesis examines how prospect theory 
and Nash arbitration are applicable, acceptable, and durable, by operationalizing a non-violent approach to 
territorial dispute resolution. Specifically, prospect theory is integrated into game theory, and Nash arbitration 
results are geographically implemented. The durability of arbitrated results are also tested.
KEYWORDS: territorial dispute, border dispute, prospect theory, Nash Arbitration, game theory
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AN ANALYSIS OF MODERN STATE-LEVEL TERRORIST 
DERADICALIZATION CAMPAIGNS
Justin A. Duvall–Major, United States Army
B.S., United Sates Military Academy, 2001
Lee C. Novy–Major, United States Army
B.S., Bentley University, 2000
Calvin A. Knox–Major, United States Army
B.S., Arizona State University, 2001
Master of Science in Defense Analysis, 2012
Advisor: Michael Freeman, Department of Defense Analysis
Second Reader: Doowan Lee, Department of Defense Analysis, Contractor
The purpose of this thesis is to identify the optimal characteristics of a terrorist deradicalization campaign. A 
deradicalization campaign consists of all efforts a state or organization leverages to prevent the rise of or to 
disrupt terrorist organizations. A persistent difficulty with evaluating deradicalization “programs” stems from 
conflating different levels of analysis ranging from individual in-jail programs to broader national campaigns. 
The primary scope of this research extends to identifying key programs or factors required for state-run de-
radicalization campaigns to be effective. The initial framework used to evaluate these campaigns is composed 
of four lines of effort (LOE): individual disengagement, collective disengagement, individual deradicalization, 
and collective deradicalization. A series of mechanisms operationalize each LOE. This framework will be 
applied to historical and ongoing deradicalization efforts in Algeria, Saudi Arabia, Yemen, and Indonesia in 
order to develop relevant, empirically-based conclusions.
KEYWORDS: terrorism, radicalization, deradicalization, disengagement, Algeria, Saudi rabia, Yemen, Indo-
nesia, detachment 88, Jemaah Islamiyah, al-Qa’ida
CONVENTIONAL AND SPECIAL OPERATIONS FORCES 
INTEGRATION AT THE OPERATIONAL LEVEL
Joel P. Ellison–Major, United States Army
B.A., Benedictine University, 1999
Daniel G. Hodermarsky–Captain, United States Army
B.S., James Madison University, 2003
Master of Science Defense Analysis, 2012
Advisor: Nancy Roberts, Department of Defense Analysis
Second Reader: Erik Jansen, Department of Defense Analysis
Combat operations in Afghanistan and Iraq demonstrated that different types of military forces must be 
integrated to effectively counter evolving threats. Senior Army leaders have identified the need to retain the 
ability to effectively integrate conventional and special operations forces. Integration should not aim to com-
bine forces to the point they are indistinguishable, but it should maximize the effects of each force’s unique 
capabilities. This thesis concludes that in the future, conventional and special operations forces integration 
should be addressed with the following tenets: 
• integration should be determined by the task, not the unit,
• integrated operations require a dedicated staff at the joint task force level,
• and the supported/supporting command relationship is most appropriate and should be determined  
  by task.
It also proposes a methodology that enables the identification of task interdependencies between con-
ventional forces (CF) and special operations forces (SOF). Identifying these interdependencies informs staff 
and commanders where integrated operations are best conducted. The design structure matrix, an approach 
used in the business and systems engineering sectors, provides a basis for the methodology. The goal of this 
campaign-planning tool is cross-force synergy emerging from utilization of the unique capabilities of CF and 
71
DEFENSE ANALYSIS
SOF for maximum gains. 
KEYWORDS: conventional and Special Operations Force integration, hybrid warfare, organizational theory, 
design structure matrix, Chechnya, Pakistan
THE SILENT REVOLUTION WITHIN NATO LOGISTICS: A STUDY 
IN AFGHANISTAN FUEL AND FUTURE APPLICATIONS
Michael J. Evans–Major, United States Air Force
B.A., University of California Davis, 1995
M.A., University of California Davis, 1996
Teaching Credential, Simpson College, 1997
Stephen W. Masternak–Captain, United States Air Force
B.A., Indiana University of Pennsylvania, 1996
Master of Science in Defense Analysis, 2012
Co-Advisor: Keenan Yoho, Department of Operations and Logistics Management
Co-Advisor: E. Cory Yoder, Department of Acquisition Management
Second Reader: Brian Greenshields, Department of Defense Analysis
Second Reader: Frank Giordano, Department of Defense Analysis 
This thesis captures a history of the North Atlantic Treaty Organization (NATO) logistics fuel operation in 
Afghanistan and considers its lessons for the broader logistics community. The research focuses on a small 
group of individuals and how they came to supply over three million liters of fuel daily to Afghanistan with 
very little upfront investment from the International Security Assistance Force (ISAF) nations. The thesis de-
scribes how these individuals managed NATO fuel operations outside of traditional agencies like the NATO 
Support Agency (NSPA) and the worldwide U.S. Defense Logistics Agency (DLA) Energy. In addition, this 
thesis examines NATO’s operation in Afghanistan as compared to similar historical examples of large-scale 
coalition fuel efforts over long lines of communication. These historical case studies assist in framing the 
context of NATO logisticians’ accomplishments and the level of risk they accepted in supplying fuel to the 
NATO-led ISAF mission. Finally, the NATO case study provides a model for coalition support in a time when 
nations are unwilling or unable to provide logistic support to their forces.
KEYWORDS: fuel, class III, U.S. fuel operations, NATO, logistics, Defense Logistics Agency Energy, DLA-
E, NATO Support Agency, NSPA, ISAF, coalition logistics, multinational logistics, Afghanistan logistics, 
basic ordering agreement, BOA, contract cogistics, Logistics Civil Augmentation Program, LOGCAP, price 
per liter, PPL, fully burdened cost of fuel, FBCF
DECENTRALIZING DEMOCRACY: A GOVERNANCE PROPOSAL 
FOR POST-CONFLICT ETHNICALLY DIVIDED COUNTRIES
Srinivas Ganapathiraju–Wing Commander, Indian Air Force
B.S., Jawaharlal Nehru University, 1990
M.S., Madras University, 2008 
Robert Miske–Major, United States Army
B.S., University of Notre Dame, 2001 
Master of Science in Defense Analysis, 2012
Advisor: Anna Simons, Department of Defense Analysis
Second Reader: Glenn Robinson, Department of Defense Analysis
The recent experience of nation building in Iraq, and more so in Afghanistan, calls for a deeper analysis of 
the pre-conditions for establishing an appropriate form of governance in post-conflict, ethnically divided so-
cieties. While Afghanistan’s democracy has become increasingly associated with the unwanted imposition of 
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western liberal values, the need to build stable governance there raises critical questions about which form of 
governance is the best social fit for a given society. This thesis seeks to explore the relationship between the 
decentralization of governance and stability in deeply fragmented societies. Our research also seeks to validate 
the tenets of consociational democracy. 
Drawing on lessons from six contemporary post-conflict cases, we conclude that a decentralized frame-
work offers a more viable option than any other currently being proposed for deeply divided societies. Our 
findings suggest that the steadfast adherence to consociational democracy tenets and tailored decentralization 
of governance functions were consistent with the achievement of social fit in post-conflict, ethnically divided 
countries. Although the involvement of external actors, economic growth or decline, and other geopolitical 
considerations can delay stability or serve as a catalyst for instability, it is the governance characteristic of social 
fit that endures. 
KEYWORDS: Afghanistan, India, Bosnia and Herzegovina, Lebanon, Rwanda, Kenya, consociational de-
mocracy, decentralization, ethnicity, governance, post-conflict, society, stability
ANOTHER APPROACH TO COUNTER-TERRORISM: 
TERRORISTS WITH GUILTY CONSCIENCES
Ilyas Gocer–4th Degree Chief Superintendent, Turkish National Police
B.S., Faculty of Security Sciences/Turkish National Police Academy, 1997
Master of Science in Defense Analysis, 2012
Advisor: Michael E. Freeman, Department of Defense Analysis
Second Reader: Dorothy E. Denning, Department of Defense Analysis
There are some cases in which terrorists had second thoughts about harming other people. Their guilty con-
science, specifically, forced them to reconsider their plan. This raises thought-provoking questions: Are there 
other examples of terrorists pulling back from an operation because of their guilty conscience, and can coun-
tries take advantage of this phenomenon to reduce the prevalence of terrorism? 
This thesis will answer these questions in an exploration of how exploiting guilty consciences can be an 
element of a country’s counterterrorism strategy that focuses on the personal, psychological component of 
terrorism.
KEYWORDS: conscience, guilt, guilty conscience, terrorism, counter-terrorism, psychological approach, 
psychological approach to counterterrorism
THE SEMI-SUBMERSIBLE NETWORK
Armando Hernandez–Major, United States Army
B.S., West Point, 1996
Rick A. Galeano–Major, United States Army
B.S., Chadron State College, 2001
Mario Escobar–Lieutenant Colonel, Colombian Marine Corps
B.S., Colombian Naval Academy, 1996
Master of Science in Defense Analysis, 2012
Co-Advisor: Sean Everton, Department of Defense Analysis
Co-Advisor: Nancy Roberts, Department of Defense Analysis
This research provides both a qualitative and quantitative study of the semi-submersible network in the south-
western portion of Colombia. This study will combine both of these aspects to provide strategic options for 
kinetic, non-kinetic, and a combination of both for Commanders to use to disrupt or destroy this network.
Empirical historical data provide the qualitative information essential to understanding the present-day situa-
tion. The quantitative data are a combination of geo-spatial analysis, link analysis, social network analysis, and 
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temporal analysis. Together, these paint a picture of the main source of revenue for the FARC. Open source 
intelligence was used for all of the analysis, when combined with other forms of intelligence illumination of 
the network may be portrayed differently.
KEYWORDS: Colombia, FARC, semi-submersibles
THE DIVISIVE THREAT OF IMMIGRATION TO EUROPE
Lars W. Lilleby–Major, Norwegian Army
B.S., Royal Norwegian Naval Academy, 2004
Andrew J. Sheehan–Major, United States Air Force
B.S., Purdue University, 1998
M.S.E., University of Texas, 2005
Master of Science in Defense Analysis, 2012
Advisor: Gordon H. McCormick, Department of Defense Analysis
Second Reader: Anna Simons, Department of Defense Analysis
This thesis examines the influence of immigration and integration in Europe. In the last two decades, im-
migration to Europe from Africa and Asia has substantially increased. These immigrants brought with them 
many values mutually exclusive to European values. In many countries, immigrants are not integrating well. 
There is a growing nationalist right-wing movement of European natives rejecting the influx of such immi-
grants. A conflict is emerging between those immigrants who refuse to adopt European values and European 
natives who refuse to permit violations of those same values. European governments have essentially two 
variables with which to control the impact of immigration on their society—the number of legal immigrants 
and the integration process. The integration process is the key variable to prevent greater conflict in Europe. 
This study examines the performance of immigrant integration policies for twelve European nations, identi-
fies shortfalls in their performance, and offers recommendations for a standard European Union approach to 
measuring integration performance. 
KEYWORDS: immigration, integration, EU, Europe, right-wing, political order, political disorder, statistics, 
indicators.
THE CASUALTY NETWORK SYSTEM CAPSTONE PROJECT
Ethan A. Miles–Major, United States Army
B.S., Northern Arizona University, 1998
M.D., Uniformed Services University of the Health Sciences, 2003
Master of Science in Defense Analysis, 2012
Advisor: Alex Bordetsky, Department of Information Sciences
Second Reader: Gordon McCormick, Department of Defense Analysis
Passing patient information on ahead of time to providers charged with their care has been shown to improve 
the quality of medical care. On today’s battlefield, there is minimal to no ability to pass on medical informa-
tion ahead of time about those wounded in combat. The limited ability to adequately hand off patients in 
combat leads to a significant potential for medical errors. Current technology exists to facilitate the electronic 
transfer of casualty information ahead of time by the ground force network. By linking the ground force with 
the evacuation and trauma teams, the problem of battlefield handoffs can be greatly reduced. 
This capstone project first describes the current problem of battlefield patient handoffs. Next, the project 
explores the tactical network as a solution, suggesting specific attributes of an ideal system. Finally, this project 
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explores applications for a Casualty Network System and discusses how such a system should be implemented.
KEYWORDS: medical, MEDEVAC, TACEVAC, telemedicine, patient handoff, combat casualty care, casu-
alty network, CNS, CBRN, counter-proliferation, humanitarian assistance, disaster relief
THE EMERGENCE OF TRANSNATIONAL TERRORIST SAFE HAVENS: 
A COMPARATIVE ANALYSIS OF THE FEDERALLY ADMINISTERED 
TRIBAL AREA IN PAKISTAN AND KABYLIA IN ALGERIA
Naeem A. Mirza–Wing Commander, Pakistan Air Force
B.S., Air University, 2007
Abuhelaleh Riad–Lieutenant Colonel, Royal Jordan Army
B.A., Mu’tah University, 1991
Adda Hocine–Major, Algerian Army
B.A., University of Algiers, 1993
Master of Science in Defense Analysis, 2012
Advisor: Heather S. Gregg, Department of Defense Analysis
Second Reader: Glenn E. Robinson, Department of Defense Analysis
In this thesis, we have analyzed the similarities and unique conditions that have made the FATA and Kabylia 
safe havens for transnational terrorist groups. The thesis uses five variables to compare the cases: geography, 
governance, society, security, and outside influences on both areas. 
The thesis finds that geography has a strong influence on the creation of safe havens, particularly terrain 
that is difficult to access, as does weak federal governance and strong tribal societies. Furthermore, both 
Kabylia and the FATA have suffered chronic instability, which has provided opportunities for terrorists to 
establish safe havens. External influences have also played an important role in both areas by creating compet-
ing loyalties that have weakened the legitimacy of the federal government in the area, thus helping to create 
favorable conditions for terrorist safe havens. Socioeconomic conditions were not a consistent cause of safe 
havens in this study, nor was the presence of international borders. 
These findings suggest that improving communications infrastructure in places like the FATA and Kabylia 
is an important first step in making these areas less hospitable to terrorist organizations, as is improved infra-
structure, especially roads that grants access to security forces in these areas.
KEYWORDS: FATA, Kabylia, transnational terrorism, safe havens, counterterrorism, ungoverned territories
ON RISK: RISK AND DECISION MAKING IN MILITARY 
COMBAT AND TRAINING ENVIRONMENTS
Matthew R. Myer–Major, United States Army
B.S., United States Military Academy, 2001
Jason R. Lojka–Major, United States Army
B.S., University of Utah, 2001
Master of Science in Defense Analysis, 2012
Advisor: Gordon McCormick, Department of Defense Analysis
Second Reader: Frank Giordano, Department of Defense Analysis
All decisions involve risk; yet the subject is poorly understood and difficult to define. Understanding risk is 
vital for military leaders that prepare their forces to operate in risky environments against adversaries that seek 
to impose risk upon their enemies. Furthermore, the decisions of military leaders affect those subordinates 
under their command and ultimately the will of the nation that has sent them abroad. It is paramount, there-
fore, that we utilize a decision process to reveal how emotions can affect our judgment. Frequently, cultural 
forces in the military can result in ill-informed and emotionally biased decisions that cause an irresponsible 
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execution of duty. We address this problem by defining the objective components of risk (using mathematical 
concepts), then characterizing the nature of risk in different military environments using those concepts. Our 
approach uses economic principles, game theory, and decision theory to illustrate how calculations of risk 
should influence decision-making. Objectively defining risk will aid in revealing the subjective components of 
risk; the mathematical principles explain both how decisions are effectively made and how to make decisions 
effectively. Risk in training and risk in combat pose two very different problems; but to be fully understood, 
both environments must be viewed together. This detailed analysis and research aims to create a more in-
formed decision-making process and a more sophisticated decision maker.
KEYWORDS: risk, expected value, game theory, decision tree, game tree, utility theory
THE CHALLENGE OF CYBER POWER FOR CENTRAL AFRICAN 
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Master of Science in Defense Analysis, 2012
Advisor: Dorothy E. Denning, Department of Defense Analysis
Second Reader: Kristen Tsolis, Department of Defense Analysis
In a context where cybersecurity is becoming a major concern of many of the world’s countries, some in Cen-
tral Africa do not seem concerned. However, due to the strength of a growing economy, there is a growing 
penetration of information technologies in this region. Governments are striving to catch up to this reality. 
The Central African militaries, which are supposed to be the first line of defense for their governments’ insti-
tutions, are dramatically behind the times. To address this situation, the governments of Central Africa need 
to adopt a collaborative cyber strategy based on common investment in secure cyber infrastructures. Such 
cooperation will help to create a strong cyber environment conducive of the confidence and trust necessary for 
the emergence of a cyber community of Central African States (C3AS). For Central African militaries, massive 
training and recruiting will be the first move to begin the process of catching up.
KEYWORDS: Central Africa, information technology, cyber space, cyber strategy, cyber security, cyber 
power.
ISSUES IN STRATEGIC THOUGHT: FROM CLAUSEWITZ TO AL-QA’IDA
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Master of Science in Defense Analysis (Irregular Warfare), 2012 
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Second Reader: Nancy Roberts, Department of Defense Analysis
Ever since the quickening of social and technological change that began during the Napoleonic era, there have 
been many strategic debates inspired by those developments. Six are discussed in this thesis:
• Jomini vs. Clausewitz. How useful are principles of war?
• Mahan vs. Mackinder. Is either land or sea power inherently more valuable for achieving national 
  aims?
• Bernhardi vs. Bloch. Did industrialization make war an impractical endeavor? 
• Douhet vs. Mitchell. What is the role of air power in national defense?
• Brodie vs. Wohlstetter. Is nuclear deterrence robust, or is there a “delicate balance of terror?”
• Giap vs. Galula. Can conventional forces defeat insurgencies, and, if so, how?
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Though these debates are listed in their rough chronological order of appearance, they do not reflect 
discrete blocks of time and often overlap. The purpose of this thesis is not to judge whether any particular 
“debater” was right or wrong. Rather, the intent is to consider the debate itself. While problem definition may 
seem a less-than-ambitious undertaking, it is nonetheless necessary for understanding the root causes and con-
duct of war over the last two centuries, as well as for the understanding of possible forms of future conflict. 
In some cases, the differences between the debaters are apparent. In others, the differences are subtle. The 
conclusion summarizes the debates and addresses underlying themes or patterns that were identified during 
the course of this research. Last, some possible future strategic debates are identified, along with some topics 
that may require further research.
KEYWORDS: strategy, strategic military theory
MODELING CONFLICT BETWEEN CHINA AND THE UNITED STATES
Phil W. Reynolds–Major, United States Army
B.A., Saint Bonaventure University, 1997
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Master of Science in Defense Analysis, 2012
Advisor: William P. Fox, Department of Defense Analysis
Second Reader: Brian Greenshields, Department of Defense Analysis
As the United States exits Iraq and Afghanistan, it must begin the long process of preparing for future chal-
lenges. There is considerable pressure on policy makers within the Congress and Department of Defense to 
make strategy and force structure decisions with costs in mind. A key question is what will future conflict look 
like and how many resources should be committed to large conventional forces. 
To effectively analyze the desired size and characteristics of tomorrow’s military, we must take a hard look 
at feasible, real-world contingencies, one of which could be conflict with China. This thesis examines the 
strengths and weakness in both the United States and China and uses Game Theory to model conflict between 
the two countries using the Correlates of War data to measure national power. Finally, the relative merits of 
diplomacy and irregular war are examined in order to determine the best method for the United States to 
achieve an advantage when interacting with China in the pursuit of national objectives. 
KEYWORDS: irregular war, irregular warfare capabilities, irregular actions, game theory, power transition, 
correlates of war, U.S., China, strategic, conventional
TRIGGERS OF VIOLENCE IN NEW RELIGIOUS MOVEMENTS
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B.S., California State Polytechnic University, Pomona, 1999
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Master of Science in Defense Analysis, 2012
Advisor: Sean F. Everton, Defense Analysis Department
Second Reader: Heather S. Gregg, Defense Analysis Department
The research for this study is aimed at determining if New Religious Movements (NRM) shared certain at-
tributes (i.e., characteristics) that might help determine their propensity for violence. The goal was to create 
a model that a government or civil authority could use to compare a budding religious movement to deter-
mine whether it might become violent. This study only included post-World War II NRM to limit the scope 
of research; religious sects were excluded. A review of relevant literature in the study of NRM and religious 
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violence highlighted ten attributes that seemed to be prevalent in violent NRM: dramatic denouements, strict 
rule of law/high commitment, supernaturalism, new religion/teachings, isolationism, apocalyptic teachings, 
charismatic leader, absolute authority, group fragility, and repression. These ten attributes were used to grade 
all of the NRM; the results were analyzed using Social Network Analysis techniques for similarity. The results 
showed that violent NRM clustered together, meaning that they were more closely associated with certain at-
tributes. The attribute scores for dramatic denouements, strict rule of law, apocalyptic teachings, and isolation-
ism were associated more substanially with violent NRM than with nonviolent NRM.
KEYWORDS: cult, new religious movement, social network analysis, ORA, UCINET, violence, similarity 
correlation, Aum Shinrikyo, Branch Davidians, People’s Temple, scientology
GETTING UGLY: EXPLORING NETWORK DEVELOPMENT IN THE UGLY AMERICAN
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Master of Science in Defense Analysis, 2012
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Second Reader: Sean Everton, Defense Analysis Department
While social network analysis (SNA) has been utilized for a wide variety of purposes across various academic, 
business, and consulting fields, military applications of this emerging field have tended to focus on the “map-
ping” of dark networks. By borrowing from the considerable accumulation of SNA software and network 
theory, this work reveals how techniques designed for network analysis and dark network interdiction can also 
help reveal distinct characteristics of successful approaches to host nation interaction and indigenous network 
development.
The network models examined in this thesis are drawn from William J. Lederer and Eugene Burdick’s 
book, The Ugly American. This text, widely viewed as an indictment of the application of U.S. foreign policy 
in Asia throughout the mid-20th century, serves as a foundation for the examination of indigenous network 
development at both the operational and tactical levels. The goal of this thesis is to illuminate and elucidate 
the unique characteristics of four network design approaches that appear in the book. This study also seeks to 
re-emphasize the important and often overlooked principles of effective host nation interaction presented in 
The Ugly American that have been recognized and discussed by generations of Foreign Service officers, military 
advisors, and civilian volunteers.
KEYWORDS: network theory, social network analysis, The Ugly American, indigenous network development, 
host nation interaction
TAKING THE LEAD IN PROFESSIONAL GROWTH:  
THE DEVELOPMENT OF A NATO SOF INTELLIGENCE OFFICER
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Master of Science in Defense Analysis, 2012
Advisor: Kalev I. Sepp, Department of Defense Analysis
Second Reader: Leo Blanken, Department of Defense Analysis
This thesis analyzes intelligence support to NATO Special Operations, and the training that facilitates this ca-
pability, and recommends a model to increase competence in the field of intelligence. The training provided by 
the NSTEP has led NATO SOF intelligence personnel to fill critical positions that have afforded operational 
elements to execute missions. The successes of ISAF SOF have been attributed to the analysis of raw informa-
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tion by skilled analysts that have developed clear pictures of the enemy threat. These skill sets are critical to 
ensure that the commander’s guidance is met and the gaps answered for the operational elements.
The steps taken by the NSHQ to meet the need for skilled intelligence professionals have been pivotal to 
the growth of the NSTEP schoolhouse’s course curriculum. Additionally, increased accesses to ISR assets and 
interactions with other intelligence agencies have levied added responsibilities on NATO SOF intelligence 
officers to become more knowledgeable about multi-disciplinary intelligence operations. This requirement 
forces NATO SOF intelligence officers to become experts in multiple fields. This access enables these officers 
to seek out additional training to meet these needs. To ensure these requirements are met, does NSHQ need to 
develop a curriculum that provides management training for intelligence officers to meet the need of oversee-
ing multisource intelligence elements?
KEYWORDS: NATO SOF, NSHQ, NSCC, NATO SOF Training and Education Program, NSTEP, ISAF 
SOF, ISAF SOF fusion cell, SOFFC
SPECIAL OPERATIONS FORCES AVIATION ON A SHOESTRING BUDGET: AN 
EFFECTIVENESS ANALYSIS OF LIGHT AND MEDIUM FIXED WING AIRCRAFT 
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If properly selected, low-cost commercially available off-the-shelf light and medium-fixed-wing aircraft are 
sufficient to effectively accomplish special operations aviation mission sets in support of special operations 
ground forces. As the nature of combat continues to shift away from traditional state-on-state wars to more 
irregular conflicts, the skills possessed by special operations forces (SOF) will become key to a nation’s suc-
cess in achieving its national security aims. While numerous allied nations possess skilled and ready ground 
SOF components, relatively few possess special operations aviation capabilities. This lack is largely due to the 
prohibitively high costs of acquiring and maintaining such specialized niche aircraft. 
This study employs a qualitative analysis of candidate aircraft—examining acquisition costs, cost per flying 
hour, aircraft specifications, and scoring against a derived list of hallmark qualities of SOF aircraft—to assess 
candidate aircraft utility. After evaluating candidate aircraft, it was determined that all four light-fixed-wing 
and all three medium-fixed-wing candidate aircraft are fine choices for executing SOF support. The Britten-
Norman BN2T-4S Defender outscored the other candidates, possessing the most hallmark qualities. How-
ever, the Pilatus PC-6 Porter was the most economically efficient light-fixed-wing platform, costing $2M less 
than the Defender over a typical aircraft lifespan. In the medium-fixed-wing category, the Alenia Aermacchi 
C-27J is the clear standout in overall performance and utility. Although these aircraft recommendations are 
important, it is imperative that preference be based on which aircraft capabilities a nation values most, given 
its specified budget.
KEYWORDS: SOF aviation, NATO SOF, NSHQ, light-fixed-wing aviation, medium-fixed-wing aviation, 
special operations, aviation, multi-mission aircraft
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FORCE OF CHOICE: OPTIMIZING THEATER SPECIAL OPERATIONS 
COMMANDS TO ACHIEVE SYNCHRONIZED EFFECTS
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SOCAFRICA, a theater special operations command (TSOC), executes the full spectrum of Special Opera-
tions in complex environments, emphasizing the indirect approach to operations. The operational emphasis 
on preventive activities in a steady-state environment provides access, awareness, and options to the US and 
its partners in the event of crises. 
Special Operation Forces (SOF) have doubled in size over the past decade, and SOCOM has built tremen-
dous capabilities in that time, but TSOC’s—the regional-level SOF organizations—have not shared in these 
capability increases. Because TSOC’s are under-manned and under-resourced, they are not capable of effec-
tively applying the indirect approach to achieve long-term effects for Geographic Combatant Commanders 
and Chiefs of Mission. Change is needed to improve TSOC effectiveness. 
This thesis will analyze the organizational shortfalls of TSOC’s through the lens of the newest TSOC, 
SOCAFRICA and will examine USSOCOM’s Global SOF Network concept, which intends to provide au-
thorities, capabilities, and resources to TSOC’s to make them the force of choice at the regional level. SOCOM 
has established a road map to optimize TSOC’s. However, the GSN alone is not capable of implementing the 
necessary changes; it will require commitment and continued support from the individual services, the GCC’s, 
and from Congress 
KEYWORDS: special operations, Theater Special Operations Command, TSOC, title 22, interagency, syn-
chronization, regional level, SOF campaign plan, steady-state environment, phase 0, SOCOM NCR, SO-
CAFRICA, indirect approach, special warfare
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This thesis investigates the potential of designing a dual junction Copper Indium Gallium Selenide (CIGS) 
photovoltaic cell. Research into implementing a dual-junction solar cell, using a CIGS bottom cell and differ-
ent thin-film designs as a top cell, was conducted in order to increase the current record efficiency of 20.3% 
for a single CIGS cell. This was accomplished through modeling and simulation using Silvaco ATLAS, an 
advanced virtual wafer-fabrication tool. A Silvaco ATLAS model of a single CIGS cell was created by utilizing 
solar cell parameters (such as layer thicknesses, gallium ratio, doping levels, and materials properties) that have 
been previously documented in other works, such as previous NPS theses. After the individual CIGS solar 
cells were built, a dual-junction cell was created by adding the layers of another CIGS solar cell, whose param-
eters (layers thicknesses, Ga ratio) was varied, to produce an optimum efficiency of 24%. This is a promising 
approach to producing a multi-junction CIGS cell with record efficiency. 
KEYWORDS: solar cell, CIGS, photovoltaic, multi-junction, Silvaco, Atlas, I-V Curve, modeling, simula-
tion, development.
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Due to battery life, most currently fielded small unmanned aerial vehicles (SUAV) have flight times limited 
to 90 minutes. They are often forced to work in teams of multiple crafts to provide tactical level units with 
continuous observation of the battlefield. Continuous operations place a strain on logistics trains by requir-
ing either more batteries or fuel to support recharging. Prior theses have examined the ability of solar cells to 
extend the flight endurance and capabilities of SUAV during peak sunlight conditions. This research demon-
strated the viability of augmenting the onboard power supply with advanced thin-film photovoltaic (TFPV) 
cells made of copper-indium-gallium selenide (CIGS) over a longer period of time. The additional source of 
power will reduce, at times even eliminate, the demand on the lithium polymer batteries of a Raven SUAV as 
sunlight conditions change throughout the day. 
All components used in construction were commercially available, including foam wings that closely re-
sembled the airfoil of a Raven SUAV, with increased surface area. The laboratory tests used standard operating 
procedures from the operator’s manual, and input from the training community, to accurately simulate flight 





conditions and field use. This research demonstrates that for minimal cost in money and weight, the degraded 
components and non-ideal sunlight conditions still provide a significant improvement over the original sys-
tem. The approach is relevant as this system can bed used in austere combat zones which require results in 
conditions that are rarely ideal. Additionally, the research applied projections to the capabilities of the aug-
menting circuitry on unmodified Raven wings and Puma SUAVs.
KEYWORDS: solar power, thin solar cells, CIGS, UAV, Raven, expeditionary energy
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The Marine Corps is getting back to its expeditionary roots, becoming lighter, leaner, and conversely ever 
more dependent on power. Until recently, expeditionary power planning had been an afterthought in the 
Marine Corps. HOMER (Hybrid Optimization Model for Electric Renewables) is a software tool that will 
enable Logistics Marines to conduct detailed planning to provide efficient expeditionary power. The focus of 
this thesis is the addition of Marine Corps systems into HOMER. Specific investigations include an analysis 
of SPACES compared to a control system and rapid-discharge heat testing of lithium ion batteries. Results 
include performance specifications for SPACES entry into HOMER and partial validation of the use of the 
Kinetic Battery Model for Lithium Ion Batteries.
KEYWORDS: HOMER, model, logistics, solar array, SPACES, kinetic battery model, lithium ion battery.
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The miniaturization of a sound detection system is of great interest to applications such as sniper location. 
Current systems in use are larger and do not provide for the unencumbered movement of the warfighter. In-
spiration for a smaller MEMS-based sensor is therefore taken from the aural system of the fly Ormia ochracea. 
The focus of this thesis is the design of an integrated and miniaturized device utilizing commercial-off-the-
shelf readout electronics with the biologically inspired sensor. An analysis of previously used techniques is 
presented along with a novel fully integrated miniaturized design. Specific investigations include integration 
with external readout electronics, a hybrid discrete component design, and the fully integrated single package 
design. Results include successful operation at all levels of integration and a more thorough analysis of the 
performance of the fully integrated design.
KEYWORDS: MEMS, directional microphones, sniper detection, capacitive readout, switched capacitor
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MAXIMIZE THE POWER OUTPUT OF A SOLAR (PHOTOVOLTAIC) ARRAY
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It is common when optimizing a photovoltaic (PV) system to use a maximum power point tracker (MPPT) to 
increase the power output of the solar array. Currently, most military applications that utilize solar energy omit 
or use only a single MPPT per PV system. The focus of this research was to quantify the expected benefits of 
using multiple MPPTs within a PV system based on current technologies and summarize what may be pos-
sible in the near future. In this thesis, the advertised 5-8% gains in efficiency claimed by manufacturers of the 
multiple MPPT approach were tested, and a set of generalized recommendations concerning which applica-
tions may benefit from this distributed approach, and which ones may not, were sought. The primary benefit 
of utilizing multiple MPPTs is that independently operating panels within a solar array could possibly increase 
the overall reliability and resiliency of the entire PV system and potentially allow for solar applications to be 
used in particularly harsh and dynamic environments with increased confidence. Additionally, using multiple, 
smaller MPPTs could decrease the overall array dimensions; this would save space, reduce weight, and lower 
costs.
KEYWORDS: solar efficiency, maximum power point tracker, micro-inverter, micro-converter, power opti-
mizer, distributed solar array
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In this thesis, the advantages of three different maximum power point tracking (MPPT) algorithms are in-
vestigated. By simulation, the performance and efficiency of these algorithms were analyzed. By using MAT-
LAB’s SimPowerSystems block set, we created the model comprised of a Kyocera KD135GX-LP solar panel 
powering a buck converter controlled by the MPPT algorithms driving a resistive load. The main objective 
was to track the maximum power point (MPP) of the solar array by modulating the buck converter’s duty 
cycle, thereby, optimizing the power output of the panel. The three algorithms’ performances were on par 
with other real world tests of these algorithms as seen in other published work. The Perturb and Observe 
(P&O) algorithm performed with a higher overall efficiency and was able to track the MPP quickly while the 
Incremental Conductance (InC) algorithm had similar performance but required more intensive calculations. 
The analysis of these algorithms led to a greater understanding of where the inefficiencies of this type of sys-
tem are located, allowing improvement in future work on this subject.
KEYWORDS: MPPT, maximum power point tracker, buck converter, solar array, simulation, MATLAB, 
incremental conductance, perturb and observe.
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This thesis investigates the feasibility of adapting the Microflown PU match vector sensor for underwater use. 
After testing the proper functioning of the sensor, the best materials for the capsule are determined based on 
acoustic properties. The capsule is designed and built by Naval Postgraduate School staff. 
To predict the sensitivity of the encapsulated sensor, the characteristic equations are modified to reflect the 
new medium. In order to be able to predict the sensitivity of the encapsulated sensor, the performance ratio is 
determined between the sensitivity in air and the filling fluid of choice. 
Temperature dependency is introduced in the relevant parameters to be able to model the sensitivity at 
various operating temperatures. The measured sensitivity from the calibration report is then used to predict 
its performance in castor oil. The theoretical sensitivity model is verified by experimental data gathered from 
calibration studies at NUWC. 
The verified model is then used to analyze the consequences of changing critical operating parameters, like 
the distance between the filaments and the operating temperature. Based on these calculations, recommen-
dations are made for a better performing prototype. Eventually, a new design is proposed that significanty, 
increases sensitivity and is better adapted to operate in the filling fluid.
KEYWORDS: microflown, underwater sound detection, vector sensor, temperature dependency
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Nonlethal strategies are essential in the military targeting process to defeat and disrupt terrorist and insur-
gent networks. The majority of nonlethal options of military power come through Information Operations, 
including the use of deception. This thesis explores how a deception plan against a terrorist network can be 
informed and prepared using social network analysis methods. Selecting targets that fragment the network be-
comes the object of the deception, whereas the actual targets of deception are individuals who are connected 
to these fragmentation nodes. A simulation of how information diffuses through the network helps identify 
how rapidly and how far a misinformation message might spread. Social network analysis also shows where 
intelligence collection might be incorporated to provide feedback about the success of message dissemination 
and the deception effort. 
KEYWORDS: information operations, deception, nonlethal strategies, simulation, network, fragmentation, 
information diffusion, intelligence, targeting, social network analysis, influence
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There is a critical shortfall in special operations aviation support for the North Atlantic Treaty Organization’s 
(NATO) special operations forces (SOF). One way this shortfall can be addressed is through the establish-
ment and sustainment of a NATO SOF Air Wing (NSAW) under NATO Special Operations Headquarters 
(NSHQ). NSHQ coordinates, trains, and employs NATO’s special operations forces. With the addition of 
organic SOF aviation forces, NATO’s ground forces’ capabilities and mission success will be enhanced. This 
thesis focuses on the basing recommendations for the NATO SOF Air Wing.
The basing location for the NATO SOF Air Wing has centered on proximity to NATO SOF HQ in Mons, 
Belgium and minimized other important considerations, such as runway requirements, tarmac space, support-
ing infrastructure, weather, and proximity to training locales. A location decision is a complex endeavor, one 
that has long-term impact and therefore requires systematic analysis to find an effective and efficient solution. 
This thesis follows previous military efforts utilizing business sector applications to improve decision-making. 
Specifically, it applies the Analytical Hierarchy Process (AHP) to the NATO SOF Air Wing basing decision 





to provide an effective and efficient recommendation.
KEYWORDS: NATO, NATO SOF AIR WING, basing decision, multiple-criteria decision analysis, MCDA, 
analytical hierarchy process, AHP
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The offense-defense balance is an indicator of the conflict dynamic in a system. Cyberspace is a domain where 
offense-defense costs are clearer than in the physical world. While there have been numerous comments about 
the current balance, there has not been a study conducted. In this thesis, I use a heuristic model to show what 
the current theoretical balance point is, and what it was for two different case studies, Estonia in 2007 and 
Stuxnet. 
Based on the data, for every $1 an attacker spends on offense, a defender spends $1.32. When looked at 
from an aggregate perspective, using the data from the model (attackers to defenders), the disparity is signifi-
cantly larger, with a $1 to $131 cost ratio. The Estonia case study had a $1 to $424 cost ratio, and Stuxnet had 
$1 to $7 ratio.
This proposed model may provide a glimpse of what the current balance is for a specific system. Using this 
model, it may be possible to provide effective modifications to the system, which could help mitigate costs for 
cyber defenders. 
KEYWORDS: offense, defense, cyberspace, cyberattack, cyberdefense, estonia, stuxnet, offense-defense bal-
ance
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As the world evolves and becomes more technical, the need for traditional messaging techniques diminishes. 
The military’s need to be able to dynamically target an individual or group with specific messages in order 
to inform or influence grows exponentially every year. This need also increases as the United States shifts its 
military focus from uneducated Third World countries to countries with established infrastructure and large 
cyber footprints. The military must be able to use the cyber domain to inform or influence a target audience to 
achieve a desired effect by disseminating a message, attributable or non-attributable, through use of the Web, 
e-mail, or social media. The ability to understand the topology of the Internet is key to targeting a specific 
audience and to do this an understanding of geolocation is key. To target a specific audience with a message, 
we must understand where they are located to understand culture, customs, and language. With cyberspace 
quickly becoming a dominant factor in the information environment, how can the military use the cyber do-
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main to inform or influence a target audience to achieve a desired effect by disseminating a message, either 
attributable or non-attributable through, the web, e-mail or social media?
KEYWORDS: cyberspace, internet, geolocation, information operations, target audience analysis
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The purpose of this thesis is to identify the reasons for Israeli and Palestinian religious objections to a peaceful 
co-existence in a two-state solution to the conflict over the land between the Jordan River and Mediterranean 
Sea. Developing an understanding of basic religious requirements and precedents while consistently consid-
ering religious impact in politics, may help to open a dialogue between Jewish Gush Emunim and Muslim 
Palestinian Hamas, strong opponents to land compromise.
Arguments by Gush Emunim and Hamas from the two major religious works, the Jewish Tanakh and 
the Muslim Qur’an, and associated commentaries, the Jewish Talmud and Muslim Hadith, are compared and 
evaluated for religious insights into the disputed areas. Contemporary interpretations of each major writing 
and political objections based on religious argumentation create a strong context for modern conflict. The 
requirements and precedents for peace that come from religious texts also promote open dialogue. This the-
sis suggests ways to open dialogue between the Israeli and Palestinian cultures by comparing religious texts, 
interpretations, and concepts in an effort to promote a peaceful co-existence and build an effective strategic 
narrative.
KEYWORDS: Jewish Israeli Gush Emunim, Muslim Palestinian Hamas, conflict, peace, Hudna, Torah 
Tanakh, Tanach, Talmud, Qur’an, Hadith, political theology, deterrence, emotional resonance, identity, reli-
gion, grace, strategic narrative
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A CASE STUDY OF INNOVATION AND CHANGE IN THE U.S. NAVY SUBMARINE FLEET 
Thomas J. Hall–Lieutenant Commander, United States Navy
B.S., United States Merchant Marine Academy, 1996
Master of Science in Information Technology Management, 2012
Advisor: Frank J. Barrett, Department of Business and Public Policy
Second Reader: Tarek Abdel-Hamid, Department of Information Sciences
In November of 2011, the United States Navy Submarine Force conducted a revolutionary forum to lever-
age the technological abilities of the millennial generation in order to further the situational awareness of the 
sailors in a submarine’s control room. To facilitate this effort, a design firm was contracted to help understand 
the needs of the community and to guide the design sessions of the junior officers and enlisted brought in 
to generate ideas. The result of the forum was an output of several encouraging new methods for displaying 
information to understand a submarine’s contact much more rapidly. These new displays also dramatically 
reduce the time required to train new sailors in their operation.
This incident provided an excellent opportunity to investigate the interactions of the Navy and change 
management and design thinking in the field of information technology. Given the high rate of failure for 
information technology projects within the Department of Defense, design thinking and change management 
are examined in this thesis to find possible methods to reduce the losses created by those failures. 
KEYWORDS: information technology, IT, investment loss, design thinking, change management, innova-
tion, TANG, millennial generation, IDEO
MODELING AND ASSESSMENT OF ALTERNATIVE COOLING 
METHODS OF THE COMBAT OPERATION CENTER
Matthew S. Moreno–Captain, United States Marine Corps
B.S., Ball State University, 1995
Master of Science in Information Technology Management, 2012
Advisor: Man-Tak Shing, Department of Computer Science
Second Reader: Albert Barreto, Department of Information Sciences
The Marine Corps’ Combat Operations Center provides formidable situational awareness and command and 
control capability using a robust mobile data center. This capability incurs a cost in fuel and restricted mobility 
due to the size and weight of the cooling and electrical generation. Enhancing the energy efficiency through 
alternative cooling methods will enhance the Marine Corps’ tactical flexibility on the battlefield. In both Iraq 
and Afghanistan, the Improvised Explosive Device threat is of grave concern. Reducing the frequency of fuel 
convoys may reduce the associated casualties that result.
In this research, a model was created to predict the potential reduction in fuel consumption by using al-
ternative methods of cooling. The model considers all the sources of heat load introduced into the Combat 
Operations Center environment and estimates the amount of electricity required to maintain a set point tem-
perature. An alternative method of cooling is introduced to determine whether it has the potential to reduce 
fuel consumption.





A substantive increase in efficiency indicates further research has merit. The model offers an analytical 
method for exploring alternative cooling methods that may be used either individually or in concert to reduce 
the fuel required by the Combat Operations Center.
KEYWORDS: modeling, efficiency, COC tactical data processing
INCREASING REALISM IN VIRTUAL MARKSMANSHIP SIMULATORS
Brian P. Worden–Lieutenant, United States Navy
B.S., Rensselaer Polytechnic Institute, 2006
Master of Science in Information Technology Management, 2012
Advisor: Rudolph P. Darken, Department of Computer Science
Second Reader: Steven Iatrou, Department of Information Science
The U.S. military currently uses a number of virtual marksmanship simulators to help train its soldiers and 
Marines in marksmanship techniques. Like all information systems, these virtual marksmanship simulators 
rapidly become outdated and need to be upgraded or replaced. One aspect that can potentially be improved 
is the “realism” of these simulators, generally in regards to their graphics quality. The issue is that simulator 
realism is a highly complex subject, with many more factors to account for besides just graphics quality. The 
author hypothesized that (1) one or more specific factors can be identified which impact the realism of virtual 
marksmanship simulators, and (2) improving or enhancing a factor, such as graphics quality, will have a posi-
tive effect on a participants objective score and/or their subjective experience with the simulator.
A group of 17 civilian and active-duty military volunteers conducted baseline training with the Indoor 
Simulated Marksmanship Trainer (ISMT) and then participated in two different scenarios using the standard 
Navy Handgun Qualification Course (NHQC). One scenario used a low-resolution background while the 
other used a high-resolution background.
Results partially supported the hypotheses. While no conclusive objective data identified any specific fac-
tors that impact the realism of virtual marksmanship simulators, there was subjective data to suggest that 
graphics quality did impact the realism of virtual marksmanship simulators. Likewise, the objective data taken 
from shooters’ scores showed no improvement between low-resolution and high-resolution scenarios, but the 
subjective experience of the participants trended positively toward higher fidelity graphics.




ESTABLISHING VIABLE AND EFFECTIVE INFORMATION-WARFARE 
CAPABILITY IN DEVELOPING NATIONS BASED ON THE U.S. MODEL
Ashar Ahmed Khan Niazi–Commander Pakistan Navy
BSc, Karachi University, 1999
MSc, National Defense University, Islamabad, 2010
Master of Science in Information Warfare Systems Engineering, 2012
Advisor: Steven Iatrou, Department of Information Sciences
Co-Advisor: Edward L. Fisher, Department of Information Sciences
Information Warfare (IW) is a reality of the 21st century. With the advancements in computer technology and 
innovations in information systems and networks, information has become a forceful weapon and an element 
of national power. Consequently, the conduct of war in this age has been greatly affected by the manner in 
which the information is treated by the opposing forces. The United States Department of Defense (DOD) 
has been aggressively formulating doctrine and policy on the subject since the early 1990s. The study of this 
evolution offers guidelines to other coalition partners who may wish to make their own organizations effective 
and viable by incorporating changes to suit their scale and scope of operations. 
IW, now called information operations in the U.S. DOD, is the amalgamation of multiple independent and 
diverse capabilities. It will be explored that some of the latest IW capabilities may make less of a contribution 
in developing countries where organizations are less dependent on advanced information systems and com-
munication networks in the cyber domain. This thesis will describe U.S. IO implementation methodology and 
in the end identify feasible IW capabilities in the backdrop of developing countries. A simplistic IW opera-
tional model will also be presented for consideration in counterinsurgency and counterterrorism campaigns. 
KEYWORDS: information warfare, information operations, IO capabilities, core capabilities, supporting 
capabilities, related capabilities, IO implementation in U.S. Armed Services, IO organization, IW in smaller 
militaries, feasible IW adaptation, IW operational model.
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AL QAEDA AND THE ARAB SPRING—AN IDEOLOGICAL ASSESSMENT
W. Kimball Lewis–Major, United States Army
B.S., Auburn University, 2000
Master of Science in Joint Information Operations, 2012
Advisor: Glenn E. Robinson, Department of Defense Analysis
Second Reader: Randy P. Burkett, Department of Defense Analysis
The Arab Spring of 2011 resulted in widespread unrest as Muslims protested against long-standing, oppressive 
regimes. Tunisia, Egypt, Libya, and Bahrain found themselves at a crossroads between reform and chaos. The 
Muslim Ummah was ripe for influence from provocative voices such as Al Qaeda. However, Al Qaeda’s rheto-
ric failed to capitalize on this golden opportunity. It issued a number of statements to the people of the Muslim 
world that demonstrated its inability to find relevance during this time of change. Its narrative of jihad against 
the “Far Enemy” failed to resonate with Tunisians who sought greater economic opportunity with Egyptians 
who wanted greater self-determination or with Libyans who were joined by Western nations to topple Gaddafi. 
To Bahrainis, who underwent a struggle for change against King Khalifa and his security forces, Al Qaeda 
was notably silent. Al Qaeda and its affiliates missed this golden opportunity to reverse the decline in support 
it had experienced since September 11, 2001. Its statements reveal a lack of new ideas and the presence of older 
ones that are often inconsistent among its affiliates, exposing fissures within the network. As its messaging 
demonstrates, Al Qaeda likely will experience continued decline and marginalization in the years to come.
KEYWORDS: Al Qaeda, Arab Spring, narrative, ideology, Tunisia, Egypt, Libya, Bahrain, Zawahiri, Wadoud, 
Osama bin Laden, Al Qaeda in the Arabian Peninsula, Al Qaeda in the Islamic Maghreb, terrorist network, 
Mubarak, Ben Ali, Gaddafi
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AN ANALYSIS OF THE METRICS USED IN THE UNITED STATES NAVY’S 
ENLISTED SUPPLY CHAIN AS THEY APPLY TO THE ROYAL AUSTRALIAN NAVY
Peter E. H. Chapman–Lieutenant, Royal Australian Navy
B.C., Adelaide University, 2006
M.C., Adelaide University, 2007
Master of Science in Management, 2012
Co-Advisor: William Hatch, Graduate School of Business and Public Policy
Co-Advisor: Simona Tick, Graduate School of Business and Public Policy
This research was conducted at the request of the Royal Australian Navy’s Directorate of Navy Capability 
Structures and Guidance in order to determine approaches to more efficiently and effectively manage its 
workforce. Resource constraints are causing dramatic changes to management priorities within the Australian 
Defence Force, creating a need to explore innovative approaches to improving business practices. This thesis 
presents an in-depth review of supply chain management and human capital measurement techniques used by 
the United States Navy’s Enlisted Supply Chain and the private sector. Recommendations made in this thesis 
aim to provide the Royal Australian Navy with innovative techniques to adopt in order to meet their human 
capital needs in a highly competitive market for labor. This is suggested in order to reduce resource pressure 
while meeting the mission requirements of the Australian Defence Force White Paper. 
KEYWORDS: human capital, manpower, personnel, supply chain management, personnel planning, work-
force planning
FULLY BURDENED COST OF RETROGRADE, REDEPLOYMENT, 
RECONSTITUTION, AND RESET AND ANALYSIS OF ALTERNATIVES 
(FBCR4 & AOA): NEW MODEL TO FORMULATE STRATEGIC 
DECISIONS FOR DEPLOYED GROUND VEHICLE EQUIPMENT
Jonathan P. Farrar–Captain, United States Marine Corps
B.A., The Citadel, 2007
Master of Business Administration, 2012
John P. Lloyd–Captain, United States Marine Corps
B.A., University of Colorado at Boulder, 2005
Master of Science in Management, 2013
Advisor: Daniel Nussbaum, Department of Operational Research
Co-Advisor: Michael Dixon, Graduate School of Business and Public Policy
The retrograde cost for Afghanistan is complex and involves many uncertainties, yet it is a part of military 
operations when nations go to war. This thesis introduces the fully burdened cost of retrograde, redeployment, 
reconstitution, and reset and analysis of alternatives (FBCR4 & AoA) as an estimating tool that can be used 
to analyze many of the different variables in bringing equipment home. The tool can be tailored for major 
retrogrades in the future. The distinctive characteristic of this tool, in comparison to conventional estimating 
tools, is that it aggregates all major activities while synchronizing data from multiple DOD agencies. The pri-
mary objective of this thesis is to aggregate the numerous variables, fees, and constraints of R4 for any combat 
theater in order to contemporaneously assist in executing the Commandant’s strategy while informing key 
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leadership of critical R4 cost analysis. The second objective is to equip DOD planners with the framework for 
solving retrograde dilemmas in future conflicts. By conducting the FBCR4 process for vehicles, the research-
ers developed an estimated cost of 63 percent of the vehicle’s original procurement cost. Our analysis of the 
data also indicates a total estimated cost savings of $139.8M, by selling all M-ATVs to foreign allies.
KEYWORDS: retrograde, redeployment, reconstitution, reset, analysis of alternatives, fully burdened cost, 
Afghanistan, withdrawal
OPTIMIZING MARINE CORPS PERSONNEL ASSIGNMENTS 
USING AN INTEGER PROGRAMMING MODEL
Adam S. Hooper–Captain, United States Marine Corps
B.S., University of Alabama, 2006
Gregory D. Ostrin–Captain, United States Marine Corps
B.S., Oregon State University, 2004
Master of Science in Management, 2012
Advisor: Simona L. Tick, Graduate School of Business and Public Policy
Second Reader: Don E. Summers, Graduate School of Business and Public Policy
This thesis examines the U.S. Marine Corps personnel assignment process and proposes a methodology of 
optimizing the allocation of Marine Corps personnel to minimize assignment costs while taking into account 
constraints, such as military occupational specialty, billet vacancies, duty station preference, and seniority. Op-
timization is achieved by incorporating an integer programming model into the personnel assignment process. 
The model is tested by contrasting the results of the actual assignments of a 15 Marine sample with the results 
of simulated optimization assignments of the same sample. The findings of this thesis show that the proposed 
methodology is both valid and feasible and could yield significant monetary savings for the Marine Corps.
KEYWORDS: USMC, Marine Corps, Marine Corps personnel assignment, USMC personnel assignment, 
linear programming, integer programming, USMC personnel assignment process, cost optimization
A TEN-YEAR LOOK BACK AT THE ASSOCIATION BETWEEN THE GLOBAL 
WAR ON TERRORISM AND COSTLY MENTAL HEALTH CONDITIONS
Boon Hui Lim–Major, Singapore Army
B.B.A., National University of Singapore, 2006
Yun Fang “June” Liew–Civilian, Ministry of Defense, Singapore
B.Soc.Sci, National University of Singapore, 2005
Master of Science in Management, 2012
Advisor: Yu-Chu Shen, Graduate School of Business and Public Policy
Co-Advisor: Jeremy Arkes, Graduate School of Business and Public Policy
This study analyzes the effects of OEF/OIF deployment (including deployment location, frequency of deploy-
ment, and days deployed) on the probability of being diagnosed with Post-Traumatic Stress Disorder (PTSD), 
schizophrenia, and bipolar disorder. The authors examine active duty personnel in all four services of the U.S. 
armed services since the start of the Global War on Terrorism.
The data are provided by the Defense Manpower Data Center (DMDC) and TRICARE; they include de-
ployment, administrative, and medical information for all active duty service personnel between FY2001 and 
FY2011 (N=2,800,999). The authors used descriptive statistics, as well as multivariate analysis (probit models), 
to assess the deployment effects.
Results show that a deployment, especially to Iraq, is associated with an increased probability of being di-
agnosed with PTSD and that the magnitude of the effect is higher for deployments after 2005 for the Army. 
Serving in combat-arms specialty fields is also associated with a higher probability of being diagnosed with 
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PTSD among Army and Marine Corps service members. Deployment is associated with a lower probability of 
diagnosis for bipolar disorder. The total cases of schizophrenia among active duty service members are very 
low; thus, this condition is excluded from the multivariate analysis. 
KEYWORDS: Global War on Terrorism, deployment, Operation Enduring Freedom, Operation Iraqi Free-
dom, post-traumatic stress disorder, schizophrenia, bipolar disorder
JOINT LIGHT TACTICAL VEHICLE AND MINE RESISTANT AMBUSH 
PROTECTED ALL-TERRAIN VEHICLE OPTIMUM PROCUREMENT RATIO
Kyle E. Mattox–Captain, United States Marine Corps
B.A., Iowa State University, 2007
Master of Science in Management, 2012
Advisor: Simona Tick, Graduate School of Business and Public Policy
Associate Advisor: Keith Snider, Graduate School of Business and Public Policy
This thesis builds an optimization decision model that can be used to determine the optimum ratio of two 
vehicles that the Army and Marine Corps can purchase to minimize costs while taking into account con-
straints related to each vehicles’ capabilities, such as required off-road capabilities and transport ease for mis-
sions supported by the services. The proposed optimization decision model is a cost minimizing non-linear 
programming model that also accounts for changes in the average production cost of each type of vehicle by 
embedding a cumulative average cost formula into the objective function of the model.
KEYWORDS: linear programming, non-linear programming, joint light tactical vehicle, M-ATV, JLTV
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THE COLD GAS-DYNAMIC SPRAY AND CHARACTERIZATION OF 
MICROCRYSTALLINE AND NANOCRYSTALLINE COPPER ALLOYS
William J. Marple–Lieutenant, United States Navy
B.S., U.S. Naval Academy, 2008
Master of Science in Mechanical Engineering, 2012
Mechanical Engineer Degree, 2012
Advisor: Luke Brewer, Department of Mechanical and Aerospace Engineering
Second Reader: Sebastian Osswald, Department of Physics
This thesis presents research on the cold gas-dynamic spray process—a relatively new technology that may be 
utilized to create metal coatings in the solid state. While the thermodynamics and fluid mechanics of the cold 
gas-dynamic spray process are well understood, the effects of feedstock powder microstructure and composi-
tion on the deposition process remain largely unknown. In particular, this thesis aims to shed light on these 
effects as they pertain to common face-centered cubic metals and their alloys—notably copper and brass. In 
each of the materials, deposition efficiency, coating thickness per pass, hardness, porosity, and compositional 
variance were all characterized as functions of spraying pressure, spraying temperature, and feedstock particle 
composition. This thesis presents evidence that while brass can be deposited using cold gas-dynamic spray, 
the resulting material does not possess a dense, uniform microstructure. In fact, deposits made with Cu-90/10 
wt.% Zn brass have more than 400% more porosity than standard copper coatings. They also possess exten-
sive microstructural cracking and wide compositional variance from grain to grain.
KEYWORDS: cold spray, cryomilling, nanocrystalline, copper, brass, stacking fault energy, severe plastic 
deformation





THE EFFECTS OF A REMOTE ATOLL AND LAGOON 
ON THE MARINE BOUNDARY LAYER 
Eric L. Daley–Lieutenant Commander, United States Navy
B.S., University of South Carolina, August 2003
Master of Science in Meteorology and Physical Oceanography, 2012
Advisor: Qing Wang, Department of Meteorology
Second Reader: Wendell Nuss, Department of Meteorology
The presence of an island is known to affect the marine environment in multiple ways depending on the size, 
shape, and particularly, the topography of the island. The dominant effect is seen in the atmospheric boundary 
layer through the significant change in surface roughness and land surface heating while steep topography on 
a small island may affect large scale systems such as tropical cyclones. In this study, we investigate the role of 
a small remote coral atoll, Diego Garcia, in the Indian Ocean in modifying the marine environment. Drop-
sonde measurements made near the island were used to identify the effects of Diego Garcia in wind reduction 
and moisture enhancement. A case analysis was made using measurements from December 4, 2011 to quan-
tify horizontal and vertical extent and the magnitude of the effects. Additionally, high-resolution COAMPS 
simulations were used to examine the potential of using a mesoscale model to quantify flow modifications 
by small islands. COAMPS was able to simulate the wind reduction by the island but could not quantify its 
effect on low-level moisture. Finally, a comparison between the dropsonde nearby and rawinsonde measure-
ments from the island reveals the deficiency of the island-based rawinsonde measurements in representing the 
marine environment. 
KEYWORDS: meteorology, boundary layer, specific humidity, COAMPS, Diego Garcia.
AN EVALUATION OF SEA ICE DEFORMATION AND ITS SPATIAL 
CHARACTERIZATION FROM THE REGIONAL ARCTIC SYSTEM MODEL
Thomas J. Mills–Lieutenant, United States Navy
B.S., University of Colorado, 2005
M.S., National University of Singapore, 2012
Master of Science in Meteorology and Physical Oceanography, 2012
Co-Advisor: Wieslaw Maslowski, Department of Oceanography
Co-Advisor: Andrew Roberts, Department of Oceanography
The Regional Arctic System Model (RASM) is used to investigate the process and frequency of extreme sea ice 
shear deformation events resulting in pycnocline upwelling due to Ekman pumping. RASM is a fully coupled 
land, atmosphere, sea ice, and ocean model with high spatial and temporal resolution. Timeseries analysis of 
the upper ocean temperature structure, basal melt rate, total deformation rate, and ice-ocean stress curl yield 
the identification of individual events. Shear deformation events generate an upper ocean response given a 
positive ice-ocean stress curl, i.e., induced by counterclockwise rotation in the ice velocity field relative to the 
underlying ocean. Spatial and temporal characterization of the total deformation rate indicates that fine spatial 
and temporal resolution, on a statistical scale, is important for the energy budget of the Arctic. Results dem-
onstrate a power law relationship between the mean deformation rate and length scale. This is hypothesized 
as being due to RASMs fully coupled system allowing for naturally occurring high frequency noise and the 
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cascade of energy among model components. Simulated events are infrequent and their relative impact on 
large scale energy exchange remains undetermined, which warrants further research of these phenomena.
KEYWORDS: Arctic Ocean, sea ice, RASM, coupled ice-ocean model, sea ice dynamics, sea ice thickness 
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THREE-DIMENSIONAL STRUCTURE OF THERMOHALINE STAIRCASES IN THE 
TROPICAL NORTH ATLANTIC AND THEIR EFFECT ON ACOUSTIC PROPAGATION
Amy C. Bulters–Lieutenant, Royal Australian Navy
B.S., University of New South Wales (ADFA), December 2001
Grad.Dip.Met, Bureau of Meteorology, December 2007
Master of Science in Physical Oceanography–December 2012
Advisor: Timour Radko, Department of Oceanography
Second Reader: John E. Joseph, Department of Oceanography
Under typical conditions in the subtropical thermocline, double-diffusion occurs in the form of salt finger-
ing (warm, salty fluid overlies cold, fresh fluid). The formation of staircases in the thermohaline structure of 
the ocean has been observed since the late 1960s, with recent field data collected within the tropical Atlantic 
displaying staircases with high-gradient interfaces characterized by a unique spatial orientation determined 
by background temperature and salinity. Competing theories have been proposed to explain the dynamics 
of these staircases; however, the origin of the staircases and the mechanism that controls final equilibrium 
remains poorly understood. This thesis examines staircase development in the tropical Atlantic. Incorporating 
double diffusion using the flux-gradient formulation of Radko and Smith, staircases are numerically simulated 
to resolve the controversial aspects of the staircase theories. The staircase simulations are critically evaluated 
against the C-SALT experiment observations, and the conditions for their formation and explanation of the 
fully equilibrated state are resolved and explained. The effect of acoustic propagation through the three-
dimensional modeled staircases is evaluated to determine the impact of these large staircase areas on various 
frequencies and depths.
KEYWORDS: Double Diffusion, Salt Fingers, Thermohaline staircase, Acoustic propagation, C-SALT, Den-
sity Ratio
CHARACTERIZATION OF THE VERTICAL STRUCTURE OF TIDAL 
CURRENTS IN THE GOLDEN GATE (SAN FRANCISCO) INLET
Muhammad Khalid–Commander, Pakistan Navy
B.Sc, University of Karachi, 1996
Postgraduate Diploma in Hydrography, University of Plymouth, 2003
Master of Science in Physical Oceanography–December 2012
Advisor: Thomas Herbers, Department of Oceanography
Second Reader: James MacMahan, Department of Oceanography
In the Golden Gate (San Francisco) inlet, tidal currents are dominant and have complex spatial and temporal 
variations owing to the large size of estuary connected through a narrow channel and the shallow ebb shoal 
(bar) at the mouth. To capture such variations, shipboard ADCP profiling is a technically viable approach that 
can yield unique insight into the vertical structure of currents. Shipboard ADCP data from four cruises con-
ducted by the R/V Point Sur in the San Francisco Bight are used in the study. Transects along the channel axis 
were automatically extracted from the irregularly sampled underway data using changes in speed and heading 
in combination with geographic criteria. 
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Processed data contain transects traversed in various tidal conditions. Flood currents are bottom intensi-
fied with more strength in the relatively deeper area of the channel. In low tidal range conditions, the direc-
tions and speed of surface currents are nearly uniform along the entire channel. Ebb currents are surface 
intensified, decreasing from the Golden Gate to the bar. In low tidal range, near-surface and bottom currents 
flow in opposite directions. The tidal currents exhibit cross channel variations in strength. Ebb results in sur-
face outflow mainly along the northern part of entrance whereas the flood flow is strongest along the southern 
part.




LOW-RESOLUTION SCREENING OF EARLY STAGE ACQUISITION 
SIMULATION SCENARIO DEVELOPMENT DECISIONS
Shane A. Price–Major, United States Marine Corps
B.S., Slippery Rock University, June 1998
Master of Science in Modeling, Virtual Environments, and Simulation (MOVES), 2012
Co-Advisor: Arnold Buss, MOVES Institute
Co-Advisor: Imre Balogh, MOVES Institute
The United States Army and the United States Marine Corps currently use COMBATXXI as their premiere 
computer simulation for estimating the effects of changes to unit composition and equipment on the battle-
field. It is a time-consuming model to develop and run because it represents very detailed and intricate interac-
tions.
Another similar but less detailed computer simulation is the Dynamic Allocation of Fires and Sensors 
(DAFS). Instead of modeling the explicit interactions between every soldier and Marine, scenarios can be de-
signed to focus on the effects of combat between groups of combatants. Scenarios can be developed and run 
faster but allow for less insight into the mechanism of interactions.
This thesis explores the possibility of using a low-resolution simulation as a rapid prototyping device for 
more arduous (and expensive) simulations to gain limited insight and assist in scenario development by con-
trasting a scenario developed in COMBATXXI with a similar scenario developed in DAFS.
KEYWORDS: COMBATXXI, JDAFS, DAFS, simulation, combat modeling, constructive, discrete event, 
acquisition, prototyping, variable resolution
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EFFECTIVENESS AND ROBUSTNESS OF AN OFFSHORE PATROL 
VESSEL IN THE SEARCH AND RESCUE MISSION
Mohammad J. Ashpari–Lieutenant, United States Navy
B.S., University of California, San Diego, 2005
Master of Science in Operations Research, 2012
Co-Advisor: Eugene Paulo, Department of Systems Engineering
Co-Advisor: Susan Sanchez, Department of Operations Research
Second Reader: Steven Pilnick, Department of Operations Research
In this thesis, a model of effectiveness for an offshore patrol vessel conducting search and rescue missions is 
developed and described. Beginning with a brief overview of work done by colleagues from the University of 
Genoa, Italy, as well as documents currently in use by the United States Navy and Coast Guard for search and 
rescue, this thesis provides a link between physical ship design factors and the operational effectiveness of the 
search and rescue mission.
The methodology involved developing a search model, then using an enhanced experimental design to ex-
plore how operational noise factors, along with physical ship characteristics, impact the effectiveness of search 
and rescue. Those characteristics include the ship’s maximum speed, the number of helicopters onboard, and 
the number of unmanned aerial vehicles onboard. Operational noise factors include the visibility, the direc-
tion of the wind, the maximum and search speeds of the other search entities, the distance to the last known 
datum, the uncertainty radius of the last known datum, and other environmental factors. Four metamodels are 
then developed to express which factors have the greatest impact on the performance of the ship as a function 
of cumulative probability detection threshold in the search and rescue mission.
KEYWORDS: search and rescue, inverse cube law, offshore patrol vessel, ship design, cumulative detection 
probability threshold.
ANALYZING UNDERWAY REPLENISHMENTS THROUGH SPATIAL MAPPING
Michael C. Blackman–Lieutenant, United States Navy
B.S., United States Naval Academy, 2005
Master of Science in Operations Research, 2012
Advisor: Gerald G. Brown, Department of Operations Research
Second Reader: Walter C. DeGrange, Commander, United States Navy
The United States Navy’s Military Sealift Command (MSC) employs its Combat Logistics Force (CLF) to 
supply the combatant fleet replenishments at sea (RAS). These RAS events need to be conducted where the 
combatant fleet operates. In order to give logistics planners an accurate view of RAS locations, we create heat 
maps from historical RAS evolutions to illustrate and calculate the most probable location for future events. 
We compare by relying on the estimated location with current practice of using the corresponding center point 
of a given Operational Area Box (OP Box), and we determine the impact of this centroid location on CLF 
assets, fuel cost, and time. The Pacific Coast scenario that we present uses the Replenishment at-Sea Planner 
(RASP) to find the optimal scheduling of RAS events at both the OP Box center point and the estimated RAS 
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location. The results show that the centroid location offers significant improvements in customer readiness 
and total CLF underway fuel usage planning.
KEYWORDS: heat map, replenishment at sea, RAS, raster, spatial mapping, centroid, forecast, Combat Lo-
gistics Force, CL
PREDICTORS OF RETENTION IN A HOMELESS VETERAN INTERVENTION PROGRAM
David J. Coté–Major, United States Marine Corps
B.S., United States Naval Academy, 2001
Master of Science in Operations Research, 2012
Advisor: Ronald D. Fricker, Jr., Department of Operations Research
Second Reader: Quinn Kennedy, Department of Operations Research
This study assessed the value of a specific set of client variables in predicting treatment phase retention and 
overall program completion of an intervention treatment program for homeless veterans. Treatment programs 
can improve the lives of homeless individuals, but many participants leave prematurely. Certain characteris-
tics, which are evident upon admission, may help to identify those veterans at greater risk of early discharge 
and program failure. Spanning three years (2009-2011), the records of 680 unique clients from a homeless 
veterans program were reviewed. Logistic regression models yielded significant association between treatment 
completion, graduation, and certain observable client characteristics. Ultimately, information regarding a cli-
ent’s mental health, chronic health, and the client’s immediate prior residence before admission to the Veteran 
Rehabilitation Center program proved to be significant independent predictors of premature discharge from 
treatment.
From the significant covariates for the treatment model, a simple, scoring-scheme heuristic was developed 
to enable treatment providers to expeditiously and accurately assess relative risk of premature discharge among 
a cohort of veteran clients. Using demographic information from three simple questions, the scoring scheme 
has a 98.3% correlation to the theoretical probability of failure from treatment and gives providers a simple 
and accurate way to identify those at greater risk of early exit. These results can inform targeted intervention 
strategies to maximize program effectiveness and efficiency. They provide a decision support tool to help 
high-risk veterans remain engaged in treatment, attain treatment goals, graduate, and fully prepare them to 
reintegrate into a sober, self-sustaining lifestyle.
KEYWORDS: homeless, veterans, substance abuse, veteran services
IMAGE SEGMENTATION FOR IMPROVISED EXPLOSIVE DEVICES
Danny Heerlein–Captain, German Army
M.S., University of the German Federal Armed Forces Munich, April 2004
Master of Science in Operations Research–December 2012
Advisor: Nedialko B. Dimitrov, Department of Operation Research
Second Reader: Jason Caldwell, Training and Doctrine Command–Monterey
This thesis creates algorithms to preprocess colored images in order to segment Improvised Explosive De-
vices (IEDs). IEDs are usually concealed and camouflaged and therefore more difficult to segment than 
other objects. We address the increased difficulty with three key contributions: 1) Our algorithm automati-
cally divides a user-defined background area into smaller areas. We generate separate color models for each of 
these areas to ensure that a color model includes only colors that appear in the same area of the background. 
2) We compress each of these complex color models into a statistical model. This increases the number of 
background models we can hold simultaneously in working memory, and allows us to generate a set of back-
ground models that describes a complete environment. 3) We estimate the initial object labels based on the 
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color distance to the background. This approach allows us to generate color models for IEDs without user 
input that labels parts of the IED.
KEYWORDS: Image Segmentation, Improvised Explosive Devices, Graph Cut Algorithms, Maximum 
Flow, Minimum s-t Cut, k-Means Clustering, Gaussian Mixture Model, RGB Color space
VALIDATING A SOCIAL MODEL WARGAME: AN ANALYSIS 
OF THE GREEN COUNTRY MODEL
Teresa M. Kinyon–Lieutenant Commander, United States Navy
B.S., California State Polytechnic University, 2001
Master of Science Operations Research–December 2012
Advisor: Samuel Buttrey, Department of Operations Research
Second Reader: Walter DeGrange, Department of Operations Research
Most modern wargaming models are a simulation of large force-on-force conflicts, and are not capable of ar-
ticulating social factors of the society being modeled. The Green Country Model (GCM) was established as a 
two-player wargame utilizing unconventional and irregular warfare tactics, taking in consideration the effects 
of social factors on the population and stability operations of the regions (winning the “hearts and minds” of 
a society). The game is not meant to offer predictions for a course of action or the impact of a course of action 
on the future, but to provide players, particularly those players who are leaders, a forum in which to discuss 
strategy, tactics and possible courses of action, thus improving the knowledge base and ability to “think out-
side the box” concerning various regions. Utilizing the concepts, input parameters, and underlying algorithms 
established by Johns Hopkins University Applied Physics Lab, we build a simulation model to begin the vali-
dation process of the GCM. This model, which can run one action in thousandths of a second, will not only 
provide developers a framework for continued validation, but can provide users and policy makers training 
opportunities while aiding in decision-making. 
KEYWORDS: Social Model, Wargame, PMESII, DIME
ESTIMATING PRODUCTION COST WHILE LINKING 
COMBAT SYSTEMS AND SHIP DESIGN
Jeffrey Lineberry–Lieutenant, United States Navy
B.A., St. Edward’s University, May 2003
Master of Science in Operations Research–December 2012
Advisor: Daniel A. Nussbaum, Department of Operations Research
Second Reader: Eugene Paulo, Department of System Engineering
In a Naval International Cooperative Opportunities in Science & Technology Program (NICOP) initiative, 
the Office of Naval Research (ONR) is investigating whether an emphasis on the utilization of computer 
simulation and combat modeling will achieve a warship design that effectively links the combat system and the 
ship design. A success in this effort will result in an enhancement to the ship’s combat mission effectiveness 
while providing real-time estimates of the associated production cost.
This thesis addresses the cost estimation portion of the various models and simulations associated with 
the NICOP initiative, with a focus on Offshore Patrol Vessels (OPVs). This thesis identifies the historical and 
current ship production costs of OPVs that are used for various combat missions. This study supports the 
NICOP initiative by providing a foundation for further investigation into the framework necessary to provide 
more accurate cost estimates. This is accomplished within the trade space of the naval architecture developed 
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through the application of Model Based System Engineering (MBSE). The development of a cost model for 
the NICOP initiative is used as a framework to explain the cost estimating approach process for future MBSE 
designs. The model is then used to compare to the Italian model.




MASTER OF SCIENCE  
IN  
PHYSICS
A NEW CALORIMETRY DESIGN FOR ASSESSING PROPOSED 
TECHNOLOGIES IN LOW ENERGY POWER PRODUCTION
Alexandros Alexandridis–Lieutenant, Hellenic Navy
B.S., Hellenic Naval Academy, 2001
Master of Arts or Science in Physics, 2012
Advisor: Richard Harkins, Department of Physics
Second Reader: Andres Larraza, Department of Physics
This thesis was conducted to develop, build, test and measure heat production with a Novel Calorimeter de-
signed to detect excess heat for various processes. An energy balance analysis was conducted by restricting 
the change in input heat and output to near zero. The work term was also held near zero and attempts were 
made to make the response independent of steam quality. The data and results suggest that the calorimeter was 
able to run continuously and achieve close to ambient temperatures under adjusted flow rates. Suggestions are 
proposed to improve the design of the Novel Calorimeter.
KEYWORDS: calorimeter
NONLINEAR TRANSFORMATION OPTICS TECHNIQUES IN THE DESIGN 
OF COUNTER DIRECTED ENERGY WEAPON SHIELDS FOR SATELLITES
Matthew C. DeMartino–Lieutenant Commander, United States Navy
B.S., Cornell University, 1999
Master of Science in Physics, 2012
Co-Advisor: Brett H. Borden, Department of Physics
Co-Advisor: James H. Luscombe, Department of Physics
Second Reader: James H. Newman, Space Systems Academic Group
The purpose of this thesis is to examine the feasibility of using an emerging technique called transformation 
optics (TO) in designing materials to be used as defense against directed energy weapons for satellites. In 
order to do this, a method of determining the effectiveness of TO against high-intensity fields must be dem-
onstrated. These high-intensity fields will cause a nonlinear response in the material, and it is this nonlinear 
response that will be studied. TO has been shown to be effective when dealing with lower intensity fields and 
thus linear responses in matter. This thesis will attempt to model the nonlinear response and solve for the 
fields due to this response. 
The fields induced by the nonlinear response are considered an error field. To solve for the error field, a 
method to model the nonlinear response will be derived using Miller’s Rule. Stemming from the Lorentz-
Drude model of polarization, Miller’s Rule serves as a model of the nonlinear response but has been shown 
experimentally to be approximately true. Once the nonlinear response has been found, the error can be ana-
lyzed as an electrostatic problem to determine if the polarization or magnetization induces a field within the 
cloaked area.
KEYWORDS: transformation optics, nonlinear optics, Miller’s Rule, Lorentz-Drude model, counter direct-
ed energy weapon shields, antisatellite 
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THE EFFECTS OF ACCELERATOR FREQUENCY AND ELECTRON 
BEAM FOCUSING IN FREE ELECTRON LASERS
Adrian S. Laney–Lieutenant, United States Navy 
B.S., Texas A&M University, 2006
M.S., Texas A&M University, 2007
Master of Science in Physics, 2012
Advisor: Joseph Blau, Department of Physics
Second Reader: William B. Colson, Department of Physics
Lowering the frequency in a superconducting accelerator for a free electron laser (FEL) has the potential to 
reduce the size, cost, and power consumption of the FEL system. A lower frequency also enables the use of 
longer pulses, which has been shown to improve FEL performance. Using simulation codes developed at the 
Naval Postgraduate School, the performance of FEL amplifiers and oscillators at several accelerator frequen-
cies is investigated. The results show that both FEL amplifier and oscillator performance can be improved by 
lowering the accelerator frequency. In addition, a simulation has been developed that tracks electron trajecto-
ries through several quadrupole magnets and an FEL undulator. Electron trajectories can directly impact FEL 
performance, and stray electrons may cause damage or harmful radiation if they strike beamline components. 
This simulation has potential as a future research and design tool.
KEYWORDS: FEL, free electron laser, directed energy, superconducting linear accelerator frequency, quad-
rupole focusing, betatron motion
RESONANT TERAHERTZ ABSORPTION USING METAMATERIAL STRUCTURES
Allan T. Phillips–Lieutenant, United States Navy
B.S., United States Naval Academy, 2006
Master of Science in Physics, 2012
Advisor: Gamani Karunasiri, Department of Physics
Co-Advisor: Fabio D. Alves, Department of Physics
Second Reader: James H. Newman, Department of Space Systems
The Sensor Research Lab at the Naval Postgraduate School is developing a real-time THz imaging camera. 
Vital to its design is the metamaterial absorbing layer (metafilm) within each pixel that allows for THz ab-
sorption. While there are numerous applications in the THz region, sensors and sources for THz energy have 
much room for improvement. The use of metamaterial technology for the purpose of a THz sensor has the 
potential to reduce costs while greatly improving sensitivity performance. The Sensor Research Lab has fabri-
cated metafilms capable of near 100 percent absorption. In this research project, absorption characteristics of 
a set of metamaterials were measured using Fourier transform THz spectroscopy and modeled using an RLC 
circuit. The model provides a good description of the absorption characteristics and should assist in better 
understanding of the electromagnetic interactions within the metafilm.
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DETECTING AND CHARACTERIZING NIGHTTIME LIGHTING 
USING MULTISPECTRAL AND HYPERSPECTRAL IMAGING
Jeremy P. Metcalf–Civilian, United States Navy
B.S., San Diego State University, June 2011
Master of Science in Remote Sensing Intelligence–December 2012
Advisor: Fred, A. Kruse, Department of Physics
Second Reader: Christopher D. Elvidge, NOAA
Multispectral imagery (MSI) of Las Vegas, Nevada, was investigated to determine its potential for accurately 
mapping nocturnal lighting using a reference spectral library of lighting types. Nocturnal lighting classifica-
tions of International Space Station (ISS) astronaut color photography and 8-, 6-, and 4-band MSI generated 
by modeling high spectral resolution hyperspectral imagery (HSI) data to lower spectral resolution were com-
pared to lighting identification accomplished using the full resolution HSI spectral signatures. The results 
indicate that ISS imagery does not have the spectral resolution necessary to accurately distinguish between the 
emission features of outdoor lighting. 
The modeled multispectral band configurations demonstrated somewhat improved separation of certain 
lighting types by their spectral signatures, however, with only 8, 6, or 4 spectral bands, accurate discrimination 
of lighting types still remains a daunting task. While the different colors associated with outdoor lighting can 
be visually delineated in MSI data, the limited spectral information does not allow for accurate lighting type 
classification because of the inability to identify specific sharp emission features. Mapping nocturnal lighting 
using MSI data does have some utility, and certainly would provide better spatial coverage, however, HSI re-
mains the most accurate method to differentiate the emission features associated with urban outdoor lighting.
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AN INVESTIGATION INTO SPECIFYING SERVICE LEVEL AGREEMENTS 
FOR PROVISIONING CLOUD COMPUTING SERVICES
Nancy J. Kelley, Civilian
B.S., Texas A&M University, 1993
Master of Science in Software Engineering, 2012
Co-Advisor: Man-Tak Shing, Department of Computer Science
Co-Advisor: James Bret Michael, Department of Computer Science
Within the U.S. Department of Defense (DOD), service level agreements are a widely used tool for acquir-
ing enterprise-level information technology (IT) resources. In order to contain, if not reduce, the total cost 
of ownership of IT resources to the enterprise, the DOD has undertaken outsourcing its IT needs to cloud 
service providers. In this thesis, we explore how service level agreements are specified for non-cloud-based 
services, followed by determining how to tailor those practices to specifying service level agreements for 
cloud-based service provision with a focus on end-to-end management of the service-provisioning.
KEYWORDS: service level agreement, SLA, cloud service level agreement, CSLA
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SPACE-BASED SOLAR POWER SYSTEM ARCHITECTURE
Brian C. Busch–Captain, United States Air Force
B.S., United States Air Force Academy, 2005
Master of Science in Space Systems Operations, 2012
Advisor: Mark Rhoades, Department of Systems Engineering
Second Reader: Dan Bursch, Space Systems Academic Group
Fossil fuels are, by their very nature, finite resources. There are, however, numerous renewable energy sources 
that should be taken advantage of. One of the most abundant is also the most difficult to produce on Earth—
solar energy. This thesis explores the feasibility of a space-based solar power satellite. The thesis focuses spe-
cifically on the satellite design as opposed to the end-to-end design to include the ground segment. It explores 
the potential orbits for such a satellite to operate from and ultimately concludes that a geostationary orbit is 
the only logical location for an operational orbit.
This thesis also focuses on two segments of the spacecraft: the solar array and the power transmission 
payload. The solar array area was calculated using the current best theoretical solar cells and assumed a 1 GW 
transmission power. Finally, this thesis explored which transmission payload to recommend for an operational 
system, concluding that a laser system is the most efficient use of space and weight.
The final portion of this thesis was to examine the business case. Based on the design in this thesis, space-
based solar power cannot compete with fossil fuels and likely will not for the foreseeable future.
KEYWORDS: space, solar power, transmission, satellite, architecture study
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UAV SWARM ATTACK: PROTECTION SYSTEM ALTERNATIVES FOR DESTROYERS
Cohort 311–1120 Team Crane
Master of Science in Systems Engineering, 2012
Advisor: Paul Shebalin, Department of Systems Engineering
Co-Advisor: Bonnie Young, Department of Systems Engineering
The Navy needs to protect Destroyers (DDGs) from Unmanned Aerial Vehicle (UAV) attacks. The team, 
focusing on improving the DDG’s defenses against small radar cross section UAVs making suicide attacks, 
established a DRM, identified current capability gaps, established a functional flow, created requirements, 
modeled the DDG’s current sensing and engagement capabilities in Microsoft Excel, and used Monte Carlo 
analysis of 500 simulation runs to determine that four out of eight incoming IED UAVs are likely to hit the 
ship. Sensitivity analysis showed that improving weapon systems is more effective than improving sensor sys-
tems, inspiring the generation of alternatives for improving UAV defense. For the eight feasible alternatives, 
the team estimated cost, assessed risk in accordance with the requirements, simulated performance against the 
eight incoming UAVs, and performed cost benefit analysis. Adding CIWS mounts is the most cost effective 
alternative, reducing the average number of UAV hits from a baseline of 3.82 to 2.50 and costing $816M to 
equip the 62-DDG fleet for a 12-year lifecycle. Combining that with upgraded EW capabilities to jam remote-
controlled UAVs reduces the hits to 1.56 for $1844M and combining those with decoy launchers to defeat the 
radar-seeking Harpy UAVs, reduces the hits to 1.12 for $2862M.
KEYWORDS: swarm, UAV, force protection, Monte Carlo, Harpy, 
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